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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no gu3uke Ha YpOBHE OCHOBHOI'O 0011I€T0 00pa30BaHus COCTaBJIEHA HA OCHOBE
MOJIOKEHUH U TpeOOBaHM K pe3yibTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOM
obOpasoBarenbHON mporpammebl, mpeacTaBieHHbx B DPI'OC 00O, a Takke ¢ yd€Tom
dbenepanbHON paboueit mporpamMmbl BocnuTaHus W KoHmenmuu mpemojaBaHus yY4eOHOTO
npeameta « Ou3nKay.

Copepxanue  mporpamMmbl 1o (u3uMke ~ HampaBieHO  Ha  (OpPMHUpPOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS WU OpPraHU3alMI0 HM3y4eHHs (PU3MKU Ha
JIeSITEIbBHOCTHON OCHOBe. B mporpamme mo (u3MKe YYUTHIBAIOTCSA BO3MOXKHOCTH Y4eOHOTO
npeamera B peanuzauuu  TpedboBaHuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeMETHBIM  pe3ylbTaTaM  OOy4yeHHus, a  TaKKe  MEXIPEJAMETHbIE  CBA3M
€CTECTBEHHOHAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 00111ero 00pa30oBaHMsL.

[Iporpamma 1o (hu3MKe yCTaHABIMBAET pACIpPENCICHUE Yy4eOHOro MaTepuana Mo rojaam
oOydyeHus: (mo KjaccaM), NpeajiaraeT NPUMEPHYIO IOCIEAOBATENIbHOCTh H3YYEHUS TEM,
OCHOBaHHYK) Ha JIOTMKE pa3BUTHS MPEIMETHOIO COJAEpX aHUs U Yy4E€TE€ BO3PACTHBIX
0COOEHHOCTEH 00yUYaroIIMXCA.

[Tporpamma no ¢usmke pazpaboTaHa ¢ LEIbI0 OKa3aHUSI METOJUYECKON MTOMOIIM YUUTEIIO
B CO3[1aHUU paboyYeil MporpaMMebl IO y4eOHOMY MPEAMETY.

®du3zrka SBISETCA CHCTEMOOOPA3YIOMIMM JJISI €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (DU3MUECKHE 3aKOHBI JIeXKaT B OCHOBE IPOLECCOB M SIBJICHUM, U3ydyaeMbIX XUMHUEH,
ouomnoruei, acTpoHoMHe U (U3MUecKoil reorpaduell, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, NpeaocTaBiisieT HauOosiee sicHble 00paslibl MPUMEHEHHs] HaydHOIO METoja
MO3HAHUA, TO €CTh CII0CO0A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

OpHa U3 TWIaBHBIX 3a7a4 (U3MUECKOro O00pa3oBaHUs B CTPYKType 00IIero oOpa3zoBaHUs
COCTOMT B ()OPMHUPOBAHMM E€CTECTBEHHOHAYUYHOM TIPaMOTHOCTM M HUHTEpeca K HayKe Yy
00yJaroImxcs.

N3yuyenue @u3ukun Ha 0a30BOM YypOBHE MPEIINOJIAraeT OBJAJCHUE CIEAYIOIUMHU
KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIUMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS,

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e HHTEPOPETUPOBATH JIAHHBIE W HCHOJIb30BAaTh HAYYHBIC JOKAa3aTEIbCTBA IS
MOJIyYEeHUS BBIBOJIOB.

[enn wu3yuyeHus (U3MKKM HA ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs ONpENETCHBl B
Konnenmuu npenogaBanust yaeoHoro npeamera «dusuka» B 00pa3zoBaTeIbHBIX OpTraHU3AIMIX
Poccuiickoit ®Denepannu, peanu3yOIMX OCHOBHBIE O00IIe00pa3oBaTEIbHBIC MPOTPAMMEI,
yTBepxkAEHHOM pemennemM Komuternn MunncrtepcrBa npocsemienus Poccuniickon denepanyun
(mpotokon ot 3 nekabps 2019 r. Ne [1K4BH).

ey nzyyenus: pusuMKu:

e TMpHOOpETEHHE HHTEpEcCa M CTPEMJICHHA OOYYaromMXCS K HaydHOMY H3YYEHHIO

IPUPOJIbI, PA3BUTHE X UHTEIJICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN;
e pa3BUTHE TIPEACTABICHUM O HAYYHOM MeETOAEe TMO3HaHud U (opmMupoBaHue
UCCJIEI0BATENLCKOrO0 OTHOIICHUSI K OKPYXKAIOIUM SIBJIICHUSIM;



e (opMuUpOBaHHE HAYYHOTO MHUPOBO33PCHHS KaK pe3yJibTaTa U3y4YeHHUS] OCHOB CTPOEHUS
MaTepuu U (PyHIaMEHTAITLHBIX 3aKOHOB (DPU3HKHU;

e (opmMupoBaHue mpeaCTaBICHUN O POIM (PU3UKHU JJIST PA3BUTHSA APYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTH;

e pa3BUTHE TIPEACTABICHUM O BO3MOXKHBIX cdepax Oynaymed MnpodhecCHOHAITBHOM
JIESITEIbHOCTH, CBSI3aHHOU ¢ (PM3MKOMW, MOJATOTOBKA K JajdbHEHIIEeMy OOYYEHHIO B 3TOM
HaIpaBJICHUH.

JlocTkeHrne OTUX IeJie mporpamMmbl 1O (GU3UMKE Ha YPOBHE OCHOBHOTO OOIIETo

00pa3oBaHUs 00ECIIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a4a4:

e TMpHUOOpPETEHHWE 3HAHMH O JUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXaHUYECKHX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSIX;

e MpUOOpPETEHHE YMEHUM ONMUCHIBATH U  OOBICHATH (U3UUECKUE SBJICHUS C
UCITOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

e OCBOCHHE METOJOB PEIICHUS MPOCTEUIINX PACUYETHBIX 3a/lad C MCIOJb30BaHUEM
(bU3UYECKUX MOJIEICH, TBOPUECKUX M MPAKTHKOOPHUEHTHPOBAHHBIX 3a]1a4;

e pa3BUTHE yMEHWUW HAOMIOMATh TPHUPOJHBIC SBJICHUS W  BBIIOJHATH  OTBITHI,
nabopatopHble padOThl M HKCHEPUMEHTAJIbHBIC MCCICIOBAaHUSI C UCIIOJIb30BaHUEM
U3MEPUTETBHBIX TPUOOPOB;

e oOcCBOcHHE MPUEMOB PabOThl ¢ WHPOpMaIe (U3NYECKOTO COJEepKaHUs, BKIIIOYAs
WHOOPMAITUI0O O COBPEMEHHBIX JIOCTI)KCHHUSAX (U3WKH, aHAIU3 H KPUTHYECKOE
OlLICHMBaHUE UH(POPMALINH;

e 3HAKOMCTBO cO cpepamu mpodecCHOHAIBLHON eI TEIFHOCTH, CBI3aHHBIMH C (DU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMU Ha JIOCTUKEHUSX (PU3MUECKON HAYKHU.

Ha m3yuenue ¢usuku (6a30BBI YypOBEHb) Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs

oTBOAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJlento), B 8 kiacce — 68 yacoB (2 yaca
B HEJIEITIO), B 9 Kjacce — 102 yaca (3 yaca B HEJIETTIO).

[Ipennaraemslii B mporpaMMe no (pu3HKe rnepeyeHb Ja00paTOPHBIX padOT U ONBITOB HOCHUT
PEKOMEHIaTeIbHBIM XapakTep, YUYHUTENb ENAaeT BbIOOp MPOBEIEHUS JTa0OpaTOPHBIX pPabOT U
ONBITOB  C  Yy4€TOM  MHAMBUAYAJbHBIX  OCOOCHHOCTEH  OOy4YalollUMXcsl,  CIMCKa
DKCIIEPUMEHTAJIBHBIX 3aJlaHUid, IpealaraéMbplX B paMKax OCHOBHOIO T'OCYJapCTBEHHOIO
nK3aMeHa 1o (Pu3HKe.



COJEPKXAHUE OBYUYEHUA

7 KIIACC

Pasznea 1. ®u3uka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

dusnka — Hayka o npupoje. ABneHus npuponabl. OU3NUECKUE SBJICHUSA: MEXaHHYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BenWuyuHbL. M3mepenue ¢usmdyeckux BeMMUMH. DuU3MYecKkue MpPUOOPHI.
[TorpemHocTh M3MEpEeHN. MeXTyHApOHAS CHCTEMA EAUHNLI.

Kak ¢usmka u apyrue ectecTBeHHbIE HAayKH H3y4aloT npupoay. EcrecTBeHHOHaydHBIN
METOJ TO3HAaHMs: HaOJIOIeHHe, TOCTAaHOBKA HAYYHOIO BOIPOCA, BBIIBUIKEHUE THUIIOTE3,
HKCIEPUMEHT IO NPOBEPKE THUIIOTE3, OObACHEHHWE HalIogaemMoro siBiaeHus. OmnucaHue
(bU3UYECKUX SIBJICHUN C TIOMOIIBIO MOJICIICH.

Hemoncmpauuu.

1. MexaHuveckue, TEIUIOBbIE, JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE SIBJICHU.

2. ®usuyeckue MpUOOPHI U MPOIEAYpa MPSAMBIX U3MEPEHHU aHAJIOTOBBIM U HU(PPOBHIM

pruOOpPOM.

Jlabopamopnvie pabomel u onvimol.

1. OnpezeneHne UEHbI IEJIEHUS Kbl H3MEPUTEIBHOIO MPUOOpA.

2. M3mepeHue pacCTOSHUMU.

3. M3mepenue o0bEMA KUAKOCTH U TBEPOTO TeEA.

4. OmnpeneneHue pasMepoB MaJIbIX TeJ.

5. M3mepenue temrepaTypbl MpU MOMOIIM >KHAKOCTHOIO TEpPMOMETpa W JaTyuKa

TEMIIepaTyphl.
6. IIpoBeneHue wuccienoBaHUsA [0 NPOBEPKE TMIOTE3bl: NAJBHOCTh MOJETA IIAPUKA,
NYIIEHHOTO TOPU30HTAIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKAa.

Pasznen 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. ONbITHL, JA0Ka3bIBAIOIINE
JVCKPETHOE CTPOECHHE BELIECTBA.

JIBrkeHue dactui BemecTBa. CBs3b CKOPOCTH ABWKEHUS YACTHUIl C TEMIEPATypOU.
bpoyHnoBckoe nBwkenue, auddysui. B3auMopeiicTBue dYacTHIl BEIIECTBA: MPUTSKEHUE H
OTTAJIKUBAHUE.

ArperatHble COCTOSHMSI ~ BEILECTBA: CTPOEHUE Ta30B, JKUJIKOCTEH U  TBEPHABIX
(kpucTammieckux) Tesl. B3auMoCBsI3b MEXIy CBOWCTBAMU BEHIECTB B PA3HBIX arperaTHbIX
COCTOSHUSIX U MX aTOMHOMOJEKYJSpHbIM cTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSHUMN
BOJBI.

Jemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBHUKECHHUS.

2. Habmonenue nuddysun.

3. HaGmionmenue siBieHW, OOBSICHSIONIMXCS MPUTSDKCHHEM WM OTTAJIKMBAHUEM YaCTHIL

BEILIECTBA.
Jlabopamopnsie padomul u onvimol.
1. OreHka 1uamMeTpa aToMa METOJA0M PSJIOB (C UCTOb30BaHUEM (GoTorpaduii).



2. OnbIThI 10 HAOJIOICHHUIO TEMIOBOT'O PACIIMPEHHUS ra30B.
3. OmnbITe MO0 0OHAPYKEHHUIO ACHUCTBUS CUII MOJIEKYJISIPHOTO MIPUTSKEHUS.
Pa3nen 3. JIBu:keHHe U B3aUMOAeCTBHE TeJl.
Mexannueckoe JBHkeHHE. PaBHOMepHOe M HepaBHOMepHOe nBukeHHE. (CKOpOCTb.
CpenHsst CKOpOCTh IPU HEPABHOMEPHOM ABMKEHHUH. PacyéT myTH U BpEMEHHU JIBU>KCHUSL.
SBneHre wHepuMU. 3aKOH WHEpUUU. B3auMmopelcTBHe Tel KaKk MNPUYMHA W3MEHEHUS
CKOpPOCTH ABWXEHUs Tesl. Macca kak Mepa uMHepTHOCTH Tena. IlnotHocTe BemectBa. CBsA3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €AMHUIE 00BEMA BEIIECTBA.
Cuia kak xapakTepucThka B3aummonencTBus Tten. Cuia ymnpyrocth M 3akoH ['yka.
W3mepeHne cuiibl C MOMONIBIO AMHAMOMETpA. SIBIIEHHE TATOTEHUS W cuja TshkecTu. Cuna
TSOKECTH Ha Apyrux IutaHerax. Bec tema. HeBecomocTh. CroKeHHE CHII, HANpPaBJICHHBIX 10
onHoM npsamoi. PaBHoaencTByromas cui. Cuna TpeHus. TpeHue CKOIbKEHUsI U TPEHUE MOKOS.
TpeHue B mpupoae U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MeXaHUYECKOTO ABUKECHHUS Tea.
2. M3MepeHue CKOpOCTH MPSMOJIMHENHOTO ABUKECHUS.
3. HaOmronenue siBeHUs: HHEPLUU.
4. HaOmroieHue u3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue CuJjl, HaPaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopnvie pabomel u onvimol.
1. OmpeneneHne CKOPOCTH PABHOMEPHOTO [IBIKCHUS (IIApUKa B >KUJIKOCTH, MOJEIHU
IEKTPUUECKOTO aBTOMOOMIIS M TaK Jaliee).

2. OmpeneneHne cpeaHed CKOPOCTH CKOJIBKEHHsI Opycka WM IIapuka MO HAKJIOHHOU
IIJIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TENA.

4. OmbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTsDKeHHS (nedopmariuu) NpyKUHbl OT
MIPUJIOKEHHOMN CUJIBI.

5. ONBITBL, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHHUS CKOJIBKEHHUSI OT Beca Tejla U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEN U ra30B.

JHaBnenue. CiocoObl yMEHBIIIEHUS W YBEIMUEHUS aBiieHus. J(aBieHue ra3a. 3aBUCUMOCTb
JaBleHUs ra3a oT o0béMa, Temneparypsl. [lepenava gaBiaeHUs TBEPABIMH TEIaAMH, KUIAKOCTIMHU
u razamu. 3akoH [lackans. [IlHeBMaTuueckue MaillvHbl. 3aBUCHMOCTH JIABJICHUS KUIKOCTU OT
riyouHbl.  ['mapoctatudeckuii  mapamokc. CooOmaromnuecss cocyabl. [ 'mapaBiuueckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmocepHoe napneHue. [IpuymHBI CyIIeCTBOBAaHUS BO3AYIIHOMN
obonoukn 3emnu. OmbiT Toppuuennu. M3mepenue atmocdepHOro naBieHUS. 3aBUCUMOCTD
aTMOC(EpHOrO JaBJ€HUS OT BBICOTHI HajJ ypoBHeM Mops. [lpubopsl i u3MepeHus
aTMOC(EPHOTO JaBIEHUS.

JlelicTBUE KUJIKOCTH U ra3a Ha MOTPY>KEHHOE B HUX TeJio. BriTalikuBaronias (apxumeioBa)
cuna. 3akoH Apxumena. [1naBanue Ten. BoznyxoriaBanue.

Jemoncmpayuu.
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3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHus )KUIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mapaBauyueckuut mpecc.

[IposiBienue nelcTBrs aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAIKUBAIONIEH CWIBI OT OOBbEMa MOTPYKEHHOW YACTH Tela W
ITIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHON HKUIKOCTH.

VcmoBue 1maBaHWs TeN: IUIABAaHUE WIM TOTPYKEHHE TEJl B 3aBUCUMOCTH OT
COOTHOILEHHUS TUIOTHOCTEU TEJIa U JKUJKOCTH.

OopamopHbvie pabomuvl u ONbLIMBL.

HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHOU B KUIKOCTh
4acTH Tena.

OnpeneneHue BBITAJKUBAIOMICH CUJIbL, JEUCTBYIOLIEH HA TEJO, NOTPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHJIBI, JEUCTBYIOIIEH HA TEIO B )KUIAKOCTH,
OT Macchl TeJa.

OMnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKHBAIOLICH CHIIbI, JEUCTBYIOIIEH Ha
TEJO B XKHUAKOCTH, OT 00BbEMA MOTPYKEHHOU B KUJAKOCTh YaCTH TeJia U OT IUIOTHOCTHU
KUJIKOCTH.

KoHcTpynpoBanne apeomerpa WIM KOHCTPYHPOBAaHHME JIOAKA MW ONpENEIICHHE €€
rpy30N0ABEMHOCTH.

Pa3znen 5. PaGoTra 1 MOIIHOCTB. JHePrus.
Mexanudeckas pabora. MoIHOCTb.

IIp
[Ipumen

OCTBIC MEXaHU3MBI: pbluar, 0JI0K, HAKJIOHHAS MJIOCKOCTh. [IpaBuio paBHOBECHS phlyara.
€HUE TMpaBUJia PaBHOBECHUS phluara K OJOKy. «3o0yoToe mpaBuio» Mexanuku. KIIJ]

MPOCTBIX MeXaHU3MOB. IIpocThic MEXaHNU3MBI B OBITY U TEXHUKE.
Mexanunyeckas sHeprusa. Kunernueckas u noTeHunaibHas sneprus. [IpeBpaiienne oqHoro
BHJIa MEXaHUYECKOW YHEPTUU B IPYroil. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.
Hemoncmpauuu.

1.

[IpuMepbI TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1.

2.
3.
4.

8 KUIA

Onpenenenue pabOTHl CHUIIBI TPEHHS TIPU PABHOMEPHOM JIBMOKCHUH Teja TI0
TOPU30HTAIBLHOMN TTOBEPXHOCTH.

HccnenoBanue ycioBUM paBHOBECHUS pblyara.

N3mepenue KIIJ[ HaKITIOHHOW MIIOCKOCTH.

N3yueHne 3aKkoHa COXpaHEHHSI MEXaHUYECKOW SHEPTUHU.
CC

Pa3zngea 6. TemioBbIe IBJICHUS.

OCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH CTPOCHHUS BellecTBa. Macca u
pa3Mepsl aroMOB M MoJieKysd. OmbIThl, MOATBEP)KIAIOLIME OCHOBHBIE  IOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHH.



Mopnenu TBEPAOTO, KUAKOTO U ra3000pa3HOro COCTOSHMM BellecTBa. Kpucramimueckue u
amop(dubie Tena. OOBICHEHNE CBOWCTB ra30B, KUIKOCTEH U TBEPABIX TEJ HA OCHOBE MOJIOKEHUI
MOJEKYISIPHO-KUHETHYEeCKON Teopuu. (CMauMBaHuWE W KaOWUISIpHbIE sBIICHUS. TeraoBoe
pacIIMpPEHUE U CIKATHE.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBIO TEIUJIOBOTO JBUKEHHUS YaCTHII.
Bayrtpennss osHeprus. CrocoObl HW3MEHEHWsS BHYTPEHHEW OHEPTrUd: TeIulonepeaada |
coBeplieHre padoThl. Bubl Temonepeaaun: TEMIONPOBOIHOCTh, KOHBEKIIMS, U3ITyYCHUE.

KonudectBo TemnoTsl. YjenbHas TEIUIOEMKOCTh BelllecTBa. TermiooOMEH M TEIIOBOE
paBHOBecHe. YpaBHEHUE TEIUIOBOTO OanaHca. [lnaBiieHne u OTBepJi€BaHUE KPUCTALITUYECKUX
BEIIECTB. YJienbHas TeruloTa IuiaBieHus. llapooOpasoBanue u koHjaeHcauus. Mcnapenue.
Kunenue. YpaenpHas TermiaoTa mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEpaTypbl KHUIEHUS OT
aTMOC(EpHOTO J1aBJICHUS.

BrnaxnocTth BO3ayXa.

DHeprus TOIUIMBa. Y IeJIbHAs TEIJIOTa CTOPaHUS.

[lpunuunel pabotsl TemnoBbix jasuratenet KIIJ[ TenmoBoro asuratens. TemioBbie
JIBUTATEIIN U 3alIATA OKPYKAIOLIEH CPEBI.

3aKOH COXpaHEHUS U MPEBPAILCHUs PHEPTUU B TETUIOBBIX MPOIIECCaX.

Hemoncmpauuu.

Hab6mronenne O6poyHOBCKOTO JIBUKEHUS.
HaGmonenune nuddysuu.
HaOmronenue siBeHnit cMauMBaHUs ¥ KaMWIISIPHBIX SIBJICHUN.
Habnronenue TemioBoro pacuiupeHus Te.
W3meHenue naBieHus ra3a npyu U3MEHEHUH 00bEMa U HAarpEBaHUU WJTH OXJIAK]ICHUU.
[IpaBuiia u3MepeHUs TEMIIEPATYPBI.
Bunae! Tenmonepenayu.
OxJtaXxieHue Ipyu COBEPIIEHUH pabOTHI.
HarpeBanue npu coBepIiiieHUN pabOThl BHEITHUMU CHUJIAMHU.
. CpaBHEHHE TEMIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
. HaOmroienue KUIeHusI.
. HabGmroneHue nocTostHCTBA TeMIepaTyphl IPH TUIaBICHUU.
13. Mojienu TeraoBbIX IBUTATEIICH.
Jlabopamopnwie pabomel u onvimol.
1. OmbITHI 110 OOHAPYKEHUIO TEUCTBUS CHIJT MOJICKYJIIPHOTO MPUTSKEHUS.
2. OnBbITHI 10 BEIPAIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM MJIM caxapa.
3. OnbITHI 0 HAOIIOJICHUIO TEIIJIOBOTO PACIIUPEHUS Fa30B, JKUIAKOCTEH U TBEPBIX TEIl.
4. OmpeneneHue NaBJICHUS BO3AyXa B OAJUTOHE MITIPHUIIA.
5. OmbITHI, JEMOHCTPHUPYIONIME 3aBUCHMOCThH JaBJICHHUS BO3IyXa OT €ro oObéMa wu
HarpeBaHus WIN OXJIaXKICHUSI.
6. [IpoBepka rHUMOTE3bl JUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaOnronenve n3MeHEHUs! BHYTPEHHEH 3HEPruM Teja B pe3ysbTaTe TeIUlonepeaadyu u
pabOThI BHEITHUX CHIL.
8. HccrenoBaHue siBIeHUS TEIJI000MEHA TPU CMEIIMBAHUM XOJIOJHON U ropsiueit BObI.
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9. OmpeneneHue KOJUYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOM TMpU TEIJI0OOMEHE C
HAarpeTbiM METAJUINYECKUM LIUIUHIPOM.

10. OnpeneneHne yaeabHON TEITOEMKOCTH BEIIECTBA.

11. MccnenoBanue mporiecca CIapeHusl.

12. OnpenesieHne OTHOCUTEIIBHON BIAXKHOCTH BO3yXa.

13. OnpenesieHue yeIbHON TEIUIOTHI IIABJICHUS JIhJA.

Pa3znen 7. JaekTpudeckue 1 MAarHUTHbIE SIBJIEHHS.

DnekTpuzanus Tei. J(Ba polia s3neKTpudecKux 3apsaaoB. BzanmoneicTBre 3apsiKEHHBIX TEIL.
3akoH KynoHa (3aBUCMMOCTB CHJIbI B3aUMOJECHCTBUS 3apSXKEHHBIX TE OT BEJIMYUHBI 3aps/ioB U
PACCTOSTHUSI MEXTY TEIaMM).

DnekTpudeckoe noje. Hanpssk€HHOCTh anekTpuyeckoro mnosist. [IpuHnun cyneprno3unuu
AIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snektpuueckux 3apsAoB. DJIEMEHTApHBIN 3leKTpuueckuil 3apsan. CTpoeHwue
atoma. [ IpoBOTHUKH U TUATEKTPUKU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSI CYLIECTBOBAHUA DICKTPUUYECKOTO TOKa. M CTOYHMKH
MOCTOSTHHOTO TOKa. JIeWCTBUS 3JIEKTPUUYECKOTrO TOKa (TEIJIOBOE, XUMHYECKOE, MAarHUTHOE).
DJIEKTPUYECKHUM TOK B KUJKOCTSX U ra3ax.

Onektpuueckass nenb. Cuna ToOKa. OJJekTpuueckoe HampsbkeHue. ConpoTHBIIEHUE
MPOBOJHUKA. YJIEJIbHOE CONPOTUBIECHHWE BemecTBa. 3akoH OMa [ ydacTKa Lenwu.
[TocnenoBaTenbHOE U MapaIEIbHOE COCTMHEHUE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTB ANEKTPUUECKOro ToKa. 3akoH J[oyns—JleHna. DnekTpruueckue Henu
U TIOTPEOUTENH SIEKTPUIECKOM 2Hepruu B ObITYy. KopoTkoe 3aMbIkaHume.

[locTostHHBIE MarHuThl. B3anMOIENCTBUE IOCTOSIHHBIX MAarHuTOB. MarHutHoe IoJe.
MarauTtHoe moJjie 3eMJIM U €ro 3Ha4yeHue MJid XKu3Hu Ha 3emuie. OnbIT Dpcrena. MarHuTHoe
MOJIE AJIEKTPUUECKOrO TOKA. [I[pMeHeHne 31EeKTpPOMariuToB B TEXHUKE. J[€CTBME MAarHUTHOTO
MoJisi Ha TMPOBOJHUK C TOKOM. OJEKTPOJIBHUIaTeNb IOCTOSHHOTO TOKa. lcnonp3oBaHue
AJIEKTPOABUTATEICH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apazness. fIBiaeHue  3JIeKTpOMarHUTHOM  wHAaykuuu. IIpaBunmo  Jlenua.
Onektporeneparop. CrocoObl TMOMYyYEHHUST DJICKTPUUECKOM DSHEPruu. JIEKTPOCTAHIIUM Ha
BO300HOBIISIEMBIX UCTOYHUKAX YHEPTHUHU.

Hemoncmpauuu.

DJeKTpu3alus Tej.

JIBa pozia 3JIEKTpUUYECKUX 3apsS0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DJIEKTPOCTaTUYECKAs UHAYKIIHSL.

3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOIHUKH U AUBJAEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKYN OCTOSIHHOTO TOKA.

JlencTBUsI 3IEKTPUUECKOTO TOKA.

10. DNEKTPUUYECKUIN TOK B KHUJIKOCTH.

11. ['a30BblIii pa3ps.

12. I3MepeHue cuiibl TOKa aMIIEPMETPOM.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

M3Mmepenne 2IeKTPUYECKOT0 HAaPSHKEHUS BOJIBTMETPOM.

Peocrar n MmarasuH cOnpoTUBIICHUN.

B3anmonencTBre MOCTOSHHBIX MAarHUTOB.

MopnenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs NIOJIOCOB MarHuTa.
MonenupoBaHuE MarHUTHBIX I1OJIEM MOCTOSTHHBIX MarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleficTBHEe MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.
DNEKTPOABUTaTEIb OCTOSHHOIO TOKA.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW WHTYKLIHH.

OneiTel @apajes.

3aBUCUMOCTh HAaIIPABJICHHS] HHAYKIIMOHHOTO TOKA OT YCJIOBHI €ro BO3HUKHOBEHHUS.
DIEeKTpOoreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

A e

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbITEl O HAOIIOACHUIO JIEKTPU3ALUU TEJl UHIYKIMEH U IPU COMPUKOCHOBEHUH.
HccnenoBanue 1eWCTBUS 3JIEKTPUYECKOTO MOJISI HA POBOJAHUKHU U AUDJIEKTPUKH.
COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.

W3mepeHue U peryJimpoBaHUE CUIIbI TOKA.

N3mepeHne U peryJiupoBaHUE HATIPSAKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UAYLIETO Yepe3 PE3UCTOP, OT CONPOTUBICHUS
pE3UCTOpa U HAIPSKEHUSI HA PE3UCTOPE.

OnbITel, JEMOHCTPUPYIOUIME  3aBUCUMOCTb  DJIEKTPHUUYECKOTO  CONPOTHUBIICHUS
MIPOBOJHUKA OT €ro JIIMHBI, IUIOLAU MTONEPEYHOr0 CEYEHU U MaTepHaa.

[IpoBepka npaBuiia CI0KEHUST HAMPSKEHUM MPU MOCJIEI0BATEIbHOM COEIMHEHUN ABYX
PE3UCTOPOB.

[IpoBepka npaBuiia Juisi CUJIbI TOKA MPY NMapayieIbHOM COETUHEHUN PE3UCTOPOB.
Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIHOCTH JIEKTPUYECKOIO TOKA, BBIACIIIEMON HA PE3UCTOPE.
HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT HapsHKEHUs Ha
HEM.

Omnpenenenue KII/I narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

W3yyeHne MAarHWTHOTO TIOJS TIOCTOSIHHBIX MArHUTOB TPU HUX OOBCIUHEHUH U
pa3acieHUHN.

HccnenoBanue IercTBUA JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMnBIThI, TIEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbl B3aUMOJICUCTBUS KATYIIKA C TOKOM U
MarHuTa OT CUJIbI TOKAa U HAIlPaBJICHUS TOKA B KaTYIIIKE.

N3yuenue neicTBUSI MArHUTHOTO MOl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue padoThl JJIEKTPOIBUTATENS.

N3mepenue KIIJI anekTpoaBUraTeibHON yCTaHOBKH.

OnbITEl IO UCCIEOBAHUIO SBJICHUS SJEKTPOMATHUTHOM WHAYKIWU: HUCCIEAOBAHUE
M3MEHEHU 3HaY€HUs U HAITPaBJIECHUS UHAYKIIMOHHOTO TOKA.
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Pa3znen 8. Mexanuyeckue siBJIeHUsI.

Mexanunueckoe nBwkeHne. MarepuanbHasg Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTB
MEXaHUYECKOTO JBW)KEHMSA. PaBHOMEpHOe npsmMoiMHElHHoe nBwxeHue. HepaBHOMepHOE
npsMoJIMHEHOe ABWkeHue. CpelHsss U MIHOBEHHash CKOPOCTh Te€jda NpPH HEPAaBHOMEPHOM
JIBUKCHUU.

Yckopenue. PaBHOyckopeHHOE TpsAMOIMHENHHOe JBHkeHne. CBoOoHOE majeHue. OmbIThl
[Manunes.

PaBHOMEpHOE nBHKEHUE N0 OKpyx)HocTu. llepuon u yactora oOpaienus. JluneliHas u
YTJIOBAsi CKOPOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

[lepBoiii 3akoH Hprotona. Bropoi 3akoH Herotona. Tpernii 3akon Herotona. IIpuHnmn
CYIEPIO3ULINU CUIL.

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJIBKEHMsSI, Cujla TPEHUs
IIOKOS1, IPYTHE BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOPEHHE CBOOOJHOIO MaJEHUS.
JBmwxenne maner Bokpyr Comnua. IlepBas kocmmueckas ckopoctb. HeBecomocTs
IIEpErpy3KH.

PaBHOBecue marepuanbHOil Touku. AOcomoTHO TBEpAOE Teno. PaBHoBecue TBEpaOTO TEna
C 3aKpEIUIEHHOW OChIO BpatieHus. MoMeHT cuibl. LIeHTp TskecTn.

Nmnynec Tena. M3menenne mmmyinbca. Mmmynbe cuiibl. 3aKOH COXPAaHEHHUS WMITYJIbCA.
PeaktuBHOE ABUKEHHUE.

Mexannueckass pabota U MOIIHOCTb. PaboTta cui TskecTH, ynpyroctd, TpeHus. CBs3b
3Hepruu M pabothl. lloTeHuumanbHast 3HEprusi Tena, MOJHATOrO HaJa TMOBEPXHOCTHIO 3E€MJIH.
[loTeHuManbHas dHEprus C:kaTou NpykuHbl. KnHetnueckas sHeprus. Teopema 0 KHHETUYECKOU
SHEPruM. 3aKOH COXPAHEHUS MEXAHUYECKOW SHEPTHH.

emoncmpayuu.

1. HaOmroneHne MexaHM4eCKOro JBMKEHUS Tela OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHHME NYTE€W W TPACKTOPUM IBUKEHUS OJHOTO U TOTO K€ TeJa OTHOCUTEIBHO
Pa3HBIX TEJI OTCUYETA.

N3mepeHne cKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.

HccenenoBanne Npu3HaKkoOB PaBHOYCKOPEHHOIO JIBUKECHUS.

Habmoienue nBH>KEHUs Tena 1Mo OKPYKHOCTH.

HabGnronenne MmexaHM4ecKuX sIBJICHUM, TPOUCXOMSIIUX B cUcTeMe oTcuéra « Temexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIB>)KEHHH OTHOCUTENIbHO KaOuHeTa (PU3UKH.
3aBUCUMOCTb YCKOPEHHUS TeJIa OT MacChl TeJIa U ACHCTBYIOIIEH HA HETO CHUJIBI.
Hab6nronenue paBeHCTBa CHIT TIPU B3aMMOICHCTBHUH TEII.

M3meHenue Beca Tesa Mpu yCKOPEHHOM JBHKECHUH.

10. Ilepenada nMiynbca npyu B3aUMOACUCTBUY TEIL.

11. IIpeoOpa3zoBanusi SHEPrUU NIPU B3aUMOIECHCTBUH TEJL.

12. CoxpaHeHHE UMITYJIbCa IPU HEYIIPYTOM B3aMMOJICHCTBHH.

13. CoxpaHeHHe UMITYJIbCa TPH a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.

14. HabmroieHue peakTUBHOTO JIBUYKEHUSI.

15. CoxpaHeHHe MEXaHUUECKON SHEPTUU IIPU CBOOOJHOM MAJCHUH.
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16. CoxpaHeHUE MEXaHNYECKOUN SHEPTUHU MPU JBHKEHUU Teja MO JCHCTBUEM MIPY>KUHBI.

Jlabopamopnwie pabomel u onvimol.

1. KoHcTpynpoBaHue TpakTa Ml pa3roHa W JAlbHEHMIIEro paBHOMEPHOTO JBWXKECHUS
IapUKA WK TEIEHKKH.

2. OmpeneneHre cpeaHE CKOPOCTH CKOJBXEHUs OpyCKa WM JBWKEHHUS IIapuka Mo
HAKJIOHHOU IUIOCKOCTH.

3. OmpeneneHre yCKOPEHHsl Tejla MpPU PAaBHOYCKOPEHHOM JBWMKEHHUU IO HAKIOHHOW
IIJIOCKOCTH.

4. VccrnemoBaHue 3aBUCUMOCTH MyTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JBUKEHUU 0€3
Ha4yaJbHON CKOPOCTH.

5. IIpoBepka rumoTe3bl: €Ciau IPH PaBHOYCKOPEHHOM JABMKEHUU 0€3 Ha4aJIbHOM CKOPOCTH
IIyTH OTHOCSITCS KaK s/l HEYETHBIX YHUCEII, TO COOTBETCTBYIOLIUE TPOMEKYTKH BPEMEHU
OJIMHAKOBBI.

6. HMccnegoBaHue 3aBUCHMOCTH CHJIBI TPEHUSA CKOJIBXKEHHUS OT CHJIBI HOPMaJbHOTO
JTaBJICHHS.

Omnpenenenue kKodPphunreHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Onpenenenue pabOTHl CHUJIBI TPEHHS TIPU PABHOMEPHOM JIBHOKEHUM Teja II0
TOPU30HTAJIbHOM ITOBEPXHOCTH.

10. Onpeenenne padOThl CHJIBI YOPYTOCTH MpPU NOIBEME TIpy3a C HCHOJb30BaHUEM
HEMOJABM)XHOTO U MOABUKHOTO OJIOKOB.

11. I3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pasznen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.

KonebatenbHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHWM: MEepuoj, 4acToTa,
aMIuiMTyaa. MareMatudecknii M TPYKMHHBIM MasTHUKH. lIpeBpamienue oHeprum npu
K0JI€0ATEeIbHOM JABUKEHUHU.

3aryxatonue kojebanus. BeiHykneHHbsie koseOanus. Pesonanc. Mexanndyeckue BOJIHBI.
CBoiicTBa MexaHUYECKUX BOJIH. [Ipo1oibHBIE U TONEpEYHbIE BOJIHBI. [[I1MHA BOJHBI U CKOPOCTH
e€ pacpocTpaHeHusi. MeXaHMYECKHUE BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJIHBI.

3ByK. ['poMKOCTB 3ByKa 1 BbicOTa ToHA. OTpakeHue 3Byka. MH(dpa3Byk U yabTpa3ByK.

Hemoncmpauuu.

1. HaGnronenue xoneOaHuii TEJ MO ACUCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.

2. HaGmonenue xonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

3. HaOmronenue BbIHYKIEHHBIX KOJI€OaHUI U pe30HaHCca.

4. PacnpocTpaHeHue NpoAOJIbHBIX U MONEPEYHBIX BOJIH (Ha MOJACIIN).

5. HabmroneHnue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKYCTHYECKHIl pe30HaHC.

Jlabopamopnwie pabomel u onvimol.

1. OrmpezeneHne 4acTOThI U Mepruoja KoieOaHU MaTeMaTHYECKOro MasTHHUKA.

2. Ompenenenuie 4acTOThl U IEPHOJIA KOeOaHU MPY>KUHHOTO MAaITHUKA.

3. HccnenoBanue 3aBUCMMOCTH TEpHOAa KOJICOAHHWM IMOABEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.



4. VccrnenoBaHue 3aBUCHUMOCTU MepuoAa KoJeOaHWl MPY>KUHHOTO MasiTHUKA OT MAacChl
rpy3a.
5. IlpoBepka He3aBUCMMOCTH TNepUOAa KoieOaHWH Tpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl rpy3a.
6. OIBITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTD MEPUO/Ia KOJIeOaHUN MPYKMHHOTO MasiTHUKA
OT MAacChl Tpy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHHst CBOOOHOTO MaCHHUS.
Pazgea 10. DneKTpoOMarHuTHoe MoJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHuTHOE TMOJIe. DJIEKTPOMAarHUTHbIE BOJHBL. (CBONCTBA 3JIEKTPOMAarHUTHBIX
BOJIH. [IIkana 31neKTpOMarHuTHHIX BOJH. MICIIOIB30BaHUE 3JIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM
CBA3U.
DJleKTpoMarHuTHas npupona csera. CkopocTs cBeTa. BoJHOBBIE CBOKCTBA CBETA.
Jemoncmpayuu.
1. CBOIICTBA JIEKTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomul u onvimel.
1. W3yueHue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH C IIOMOIIbI0 MOOMIIBHOTO TeNePOHA.
Pasnen 11. CBeToBbIC SIBJICHHS.
JlyueBass mopenp cBera. Mcrounuku cseta. IIpsAMoOJIMHEWHOE paclpoCTpaHEHUE CBETA.
3atmenns Connua u JIynsl. Otpaxenune cBeta. [1nockoe 3epkano. 3aKOH OTpaKEHHUsI CBETA.
[Ipenomnenue cBeTta. 3aKOH NpeaomiieHus cBeTa. [loaHOe BHYTpEHHEE OTpa)KEHHE CBETA.
Mcrnonb30BaHuE MOJIHOIO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX CBETOBOJAX.
Jlunza. Xopx mydeit B numH3ze. OnTuueckass cucrteMa (oroammapara, MHKPOCKOMA H
Teneckona. I'ma3 kak ontuyeckas cuctema. biiM3opykocTs U JaIbHO30PKOCTb.
Paznoxenue 6enoro ceera B cnekTp. OnbiTel HetoTOHA. ClOXEHUE CIIEKTPATbHBIX LIBETOB.
Hucnepcus cBera.
Jemoncmpayuu.
[IpssmonMHEHOE pacpOCTPAHEHUE CBETA.
OTtpaxeHune cBeTa.
[Tonyyenue n300paxeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomiienue cBera.
OnTuyecKkuil CBETOBO/I.
Xona mydeil B cobuparoiieil JnH3e.
XoJ Iyder B paCCEUBAIOIIEH JIMH3E.
[Tonydyenune n300paxeHuit ¢ TOMOUIBIO JIMH3.
[Tpuniun gevictBus doToarnmapara, MUKPOCKOTIA M TEJIECKOIIA.
10. Mopzens rnasa.
11. Pa3noxeHue 0eoro cBeTa B CIEKTP.
12. [lomyyenue 6eoro cBeTa MpH CI0XKEHUH CBETa Pa3HbIX I[BETOB.
Jlabopamopnsie padomul u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH yTriia OTPAXKEHUSI CBETOBOTO JIyda OT yrja HaJeHHUs.
2. W3ydeHue xapakTepUCTHK H300pakeHUs IpeIMeTa B INIOCKOM 3epKalie.
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3. HMccnepoBaHue 3aBUCMMOCTH yIUIa IIPEJIOMIIEHHUS] CBETOBOTO Jiyda OT yrja IaJIeHHUs Ha
TPAHMILIE «BO3IYX—CTEKIIO.

[Toy4yenune n300pakeHNH C TOMOIILI0 COOMPAFOIICH JTNH3HI.

Omnpenenenue GOKYCHOTO PACCTOSHUSA U ONTUYECKON CUITBI COOMPAIOIICH JIMH3BI.
OnBITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEI IO BOCHPUATHIO I[BETA MPEIMETOB IMPH WX HAOIIOEHUU Yepe3 IBETOBBIC
(UIBTPBI.

Pa3znen 12. KBanroBble IBJI€HHUS.

OmnswiThl Pesepdopaa u mmanerapuas mojenb aroMa. Mogens aroma bopa. Mcnyckanue u
MorJIonIeHre cBeTa arToMoM. KBaHThI. JIMHEYaThie CIIEKTPHI.

PamnoaxktuBHOCTE. Anbda, Oeta- u ramma-usnydeHus. CTpOeHHE aTOMHOTO sjpa.
Hyknonnas wmoxaens atoMHoro sapa. M3oromel. PannoaktuBHbIE mpeBpaumieHus. llepuon
MOJIypacriajia aTOMHBIX SIAEP.

SAnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsIOBOIO U MacCOBOTO YHUCENl. DHEPrUsl CBA3U
aToMHbIX sfep. CBs3p maccel M sHepruu. Peakumu cuHTe3a W AeseHus saep. VMcTouHuku
sHepruun ConHIa U 3BE3N.

Snepnas sHepreTuka. /[elcTBus paguoakTUBHBIX U3IyYECHUHN Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3IYyYEHHUS U TOTJIOMICHUSI.

2. CnekTpsl pa3IMyHBIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpekoB B kamepe BuibcoHna.

5

6

N o v ok

PaboTa cuérunka HOHU3UPYIOIINX U3ITYyUCHUH.
Peructpanus uznydeHus NpupoIHbIX MUHEPAJIOB U IPOITYKTOB.

Jlabopamopnvie pabomel u onvimol.

1. HalnroneHue CruIONIHBIX U JIMHEWYATHIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TpEeKOB: H3MEPEHUE HSHEPTrUU YaCTHIBI 10 TOPMO3HOMY NyTH (IO

dboTorpadusim).

3. M3mepenue pagnoakTuBHOIrO (poHa.

I[HoBTOpPHUTEIBLHO-00001IAKOIMH MOAYIb.

[ToBTOpUTENHEHO-00001IAIOIINIA MOAYJIb IPEAHA3HAYEH JJI1 CUCTEMATU3auU U 0000IEeHUS
IPEIMETHOTO COJEp>KaHUSI U OIbITa ACATEIbHOCTH, MPUOOPETEHHOTO MPHU U3YUYEHHUU BCETO
Kypca (pu3uKy, a TaKKe 71 HOJATOTOBKM K OCHOBHOMY IOCYJJapCTBEHHOMY SK3aMEHY 10 (U3HKe
JUTsL 00y4aroIIMXCsl, BBIOPABIIUX ATOT yU4E€OHBIN MpeaMmer.

[Tpu n3ydeHnn 1aHHOTO MOAYJISl PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BUJIBI ACSITEIIBHOCTH,
Ha OCHOBE KOTOPBIX O0O€CIEeYMBAETCS JIOCTHXKEHUE TMPEAMETHBIX W METalpeIMETHBIX
IUTAHUPYEMBIX PE3yJbTaTOB OO0y4YeHUs, (POPMUPYETCS €CTECTBEHHOHAy4YHasi T'PaMOTHOCTH:
OCBOCHHME HAYYHBIX METOJOB MCCIIEIOBAaHUS SIBJICHUA NPUPOABI W TEXHUKH, OBJIAJCHUE
YMEHUSIMHU OOBSICHATh (PU3UUECKUE SIBICHUS, IPUMEHSS MTOJIyY€HHbIE 3HAHUS, PelllaTh 3a/1a4u, B
TOM YHCJIE KAUECTBEHHBIE U KCIIEPUMEHTAJIbHBIE.

[IpyHIMOMATBHO AESITENBHOCTHBIM XapaKTEP TaHHOTO pas3zena peain3yeTcs 3a CUET TOro,
YTO 00yUarOIIMeCs BBIMOIHSIIOT 331aHUS, B KOTOPBIX UM MPEAIaraeTcs:



Ha OCHOBE MOJIyY€HHbIX 3HAHUI Pacro3HaBaTh U HAYYHO OOBICHATH (PU3NUYECKUE SBICHUS
B OKPY’KaloIllel MPUPOAE U NMMOBCEAHEBHOM KU3HU,
WCIIOJIb30BAaTh HAYYHBIE METOJbI MCCIEAOBAHMS (PU3NUECKHUX SIBICHUN, B TOM YHCIEC IS
MIPOBEPKHU TUIIOTE3 U MOJYYEHUSI TEOPETUYECKUX BBIBOJIOB;
OOBSACHATh HAy4YHBIE OCHOBBI HaumOoJyiee Ba)KHBIX JOCTHXKEHUU COBPEMEHHBIX TEXHOJIOTHUH,
HanpuMmep, MPAKTUYECKOTO HWCIIOIB30BAHUS PA3JIMYHBIX HMCTOYHUKOB HSHEPrMA HAa OCHOBE
3aKOHA MPEBPAILICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB YHEPTUMU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBDI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

N3yyenue ¢u3nku Ha YpOBHE OCHOBHOTO oOmIero oOpa3oBaHUsI HANpaBlIEHO Ha

AOCTHUKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U IMTPCAMCTHBIX O6pa30BaTeJ'IBHBIX PE3YyJIbTATOB.

B pesynbrare wusydeHus (uU3MKM HA YpPOBHE OCHOBHOTO 00miero oOpa3oBaHUS Y

oOyyaromierocs 0y1yT cOpMUPOBAHBI CIEAYIOIINE TNYHOCTHBIE PE3YJIbTATHI B YACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

- TPOSIBJICHHWE UHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (hu3nuecKoin
HayKH;

- IICHHOCTHOE OTHOIICHHE K JOCTHIKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpaIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCY)KJI€HHHM OOIIECTBEHHO 3HAYUMBIX U dTUYECKUX
po0JieM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHHEM JOCTHXKCHUHN (DU3UKH;

- 0OCO3HaHWE BAXKHOCTH MOPAJIbHO-3TUYECKUX MPUHITUIIOB B JIEITEIIBHOCTH YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS S

- BOCTIPUSTHE DCTETUYECKUX KaueCTB (PU3MUECKOW HayKu: €€ TapMOHUYHOIO MOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IMO3HAHMS:

- OCO3HAHME ILIEHHOCTH (PU3MYECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTA MO3HAHUSI MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHEUIIIEN COCTABIISIOIIEN KYJIbTYPHI;

- pa3BUTHE HAYyYHOU JIF0O03HATEILHOCTH, HHTEPECa K UCCIIE0BATEIbCKOM NeITEIbHOCTH;

5) gopmupoBaHusi KyJbTYPbl 310POBbSI M IMOIMOHAJIBLHOI0 0JIATONOJTYYHS:

- OCO3HaHUE LIEHHOCTH 0€30MacHOro oopa3a >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MUPE,
BOXXHOCTH TIpaBUJI 0€30MMacHOTO MOBEACHUS Ha TPAHCIIOPTE, HA JOPOTax, C AJIECKTPUUECKUM U
TETJIOBBIM 00OPY/IOBAHUEM B JIOMAIITHUX YCIOBUSIX;

- c(OpMUPOBAHHOCTH HaBbIKa pedIeKCUHU, TPU3HAHKE CBOETO MpaBa Ha OMIMOKY U TaKOTO K€
MpaBa y Ipyroro 4ejioBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTUBHOE y4YacTH€ B PCIICHUHU MPAKTUYECKHUX 3aJad (B paMKax CeMbH, 00pa3zoBaTeIbHON
OpraHu3allid, TOopoAa, Kpas) TEXHOJOTUYECKOM U COIUAaIbHOM HAIMpPaBJICHHOCTH,
TPEOYIOMUX B TOM YnCie U GU3NUCCKIX 3HAHUM;

- MIHTEPEC K MPAKTUYECKOMY U3YUYEHUIO TPOQeCcCrid, CBI3aHHBIX C (PU3UKOIA;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

- OpHWeHTalus Ha TpUMEHeHWe (GU3NYEeCKUX 3HAHWM [JIS pemieHus 3a1ad B o0yactu
OKpY’KaroLIEel Cpeibl, INIAHUPOBAHUS TOCTYIKOB U OLIEHKH MX BO3MOXHBIX MOCIEICTBUM 1JIs
OKPYXarouen Cpebl;

- 0CO3HaHHUE MI00ATBHOTO XapaKkTepa KOJIOTHUECKUX MPoOJIeM U MyTel UX pelIeHus;

8) ajanTanuu K N3MEHAIIUMCH YCI0BUAM COIUAJIbHOM U MPUPOJIHOM CPeAbI:

- TOTpeOHOCT, BO B3aUMOJCHCTBUU TPU BHITIOJHEHWU WCCIACAOBAHUN © TPOEKTOB
(M3UYECKON HAMPABIEHHOCTH, OTKPHITOCTD ONBITY U 3HAHUSIM JIPYTHX;

- MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO JEATEIbHOCTD;



- MOTpeOHOCTh B (OPMUPOBAHMM HOBBIX 3HAHUW, B TOM uucie (QOPMYJIHUPOBATH HJIEH,

MOHSITHS, TUIIOTE3bI O GUBNUYECKUX OOBEKTAX U SIBICHUAX;

e - OCO3HaHUE e(ULINUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JIaCTH (PU3UKU;

e - [UIAHUPOBAHUE CBOETO Pa3BUTHS B MPHOOPETEHUN HOBBIX (PM3NUECKUX 3HAHU;

e - CTpPEMJICHHE aHAJIM3UPOBATH U BBIABIATH B3aUMOCBSI3M MPUPOBI, OOIIECTBA U YIKOHOMHUKH,
B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

e - OIICHKa CBOMX JCHCTBUM C YYETOM BIMSAHUA Ha OKPYXKAIOUIYIO CpPEIy, BO3MOXKHBIX

T100aJIbHBIX HOCHG,HCTBHﬁ.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynmbrare ocBoeHus mnporpaMMbl 10 (U3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOyuwaromierocss OyayT cpOpMHUPOBaHbI MeTalnpelMeTHbIE Pe3yJbTaThl,
BKJIFOYAIOIINE TIO3HABAaTEIbHBIC YHUBEpPCAJIbHBIC YUYCOHBIC JICHCTBUSA, KOMMYHHUKATHBHBIC
YHUBEpCaAIbHBIC YIeOHbIE TCUCTBUS, PETYIITUBHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBHSI.

ITo3naBaTejbHBIE YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH

Ba3oBblie Jjornueckue 1eiicTBUA:

BEISIBIIATH U XapaKTEPHU30BaTh CYIECTBEHHBIC IPU3HAKH OOBEKTOB (SIBJICHUH);
yCTaHABJIMBATh CYIIECTBEHHBINA MPU3HAK KJIaCCU(UKAITNN, OCHOBAHUS JIJIs1 0000IICHUS 1
CpaBHEHUS;

BBISIBJIAITH 3aKOHOMEPHOCTH M MPOTHBOPEUHS B paccMaTpuBaeMbix (akTax, JAHHBIX U
HAOIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBIICHUSIM;

BBISIBIIATH TPUYMHHO-CJICACTBEHHBIC CBS3M TPU HM3yYEeHUHW (PU3WYCCKUX SBICHUNA W
MPOIIECCOB, JejaTh BBIBOABI C HCIIONB30BAHUEM JICAYKTUBHBIX W WHAYKTHUBHBIX
YMO3aKJIIOUC€HUM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEJINYUH;
CaMOCTOATENLHO BBIOMPATh CIIOCOO perieHust yaeOHol Gu3nueckoii 3a1a4uu (CpaBHEHUE
HECKOJbKMX BapUAHTOB PpEIIEHUS, BHIOOP HamboJee TMOAXOMAAIIEr0 ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBbie ncciienoBarejLCKNe 1eHCTBUA;

WCITOJIH30BATh BOMIPOCHI KaK MCCIICIOBATEIHCKUNA HHCTPYMEHT ITO3HAHMS;

MIPOBOJIUTH TIO0 CAMOCTOSATEIHFHO COCTAaBICHHOMY TUIAHY OIIBIT, HECIOXKHBIN (PU3NIeCKuii
IKCIIEPUMEHT, HEOOJIBIIIOE NCCIIeIOBaHNE (PH3UIECKOTO SBIICHUS;

OIICHMBATh Ha MPHUMEHHMOCTh M JOCTOBEPHOCTh WH(MOPMAIUIO, MOJTYYCHHYIO B XOJI€
WCCJICIOBAHMSI MITH DKCIICPUMCHTA;

CaMOCTOATENFHO  (OPMYJIMpPOBAaTh OO0OOIIEHUST W  BBIBOABI IO  pe3yJbTaTaM
MIPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE (DM3MUECKUX IMPOIIECCOB, a TAKKE
BBIIBUTATh TPENIOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

Pabora ¢ nndopmanmeii:

NPUMEHATH DPa3IUYHble METOJbl, MHCTPYMEHTbI M 3alpoChl MPHU IMOUCKE U OTOOpE
uH(GOpPMaIIMU WK JAHHBIX C yY4ETOM MpeaoKeHHON yueOHo! hu3nueckoil 3a1auu;



aHAJTM3UPOBaTh, CUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH MH(OPMAIMIO Pa3IHMYHBIX
BUJIOB U (DOpM IIpe/ICTaBICHMUS;
CaMOCTOSITENIFHO BbIOMpaTh ONTUMATIbHYIO (OpMYy MpeACTaBICHUS HHMOPMALUU H
WITIOCTPUPOBATh peIIaeMble 3a/ladd HECIOXXHBIMH CXEMaMM, JuarpaMMaMH, HHOM
rpaduKoi U UX KOMOMHAITUSIMH.

KOMMyHI/IKaTHBHLIe YHUBEPCAJIbHBLIC y‘leﬁﬂble IleﬁCTBHﬂ:

B XOJe OOCYyXIeHHs ydeOHOro MaTepuayia, pe3yJbTaToB JaOOpaTOpPHBIX padOT U
MIPOCKTOB 3aJIaBaTh BOIMPOCHI 10 CYIIECTBY OOCYXKJIaeMO TeMbl M BBICKA3bIBaTh HJICH,
HalleJICHHBIC Ha pellieHre 3a1a4M U Mo iiepKaHre 01aroenaTeIbHOCTH OOIICHUS;
COTIOCTABJIATh CBOM CYXKJICHHS C CYXICHUAMH JPYTHX YYaCTHUKOB JIMAsora,
OOHapYyKHUBaTh Pa3IMINE U CXOJCTBO MO3UITHI;

BBEIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;

nyOJIMYHO  TIPEACTABIATh  PE3yJIbTaThl  BBIMOJHEHHOTO  (PU3MYECKOrO0  OIbITa
(3KCIIeprMeHTa, UCCIIeI0BaHuUs, TIPOCKTA);

MMOHMUMATh W HCITOIH30BaTh MPEUMYIIECTBA KOMAaHIHON U WHIUBUTyaIbHON PabOThI IpH
pEIICHNH KOHKPETHOU (PU3UYEeCcKOil MpoOIeMBbl;

NPUHUMATh I[ETM COBMECTHOM JEATETLHOCTH, OPTaHW30BBIBATH JECUCTBUS TI0 €€
JIOCTHKEHUIO: PacIpesesaTh PO, 00CYKIaTh MPOIECCHl U Pe3yJbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIFOJICH;

BBITIOJIHATh CBOIO 4YacTh PaOOThI, JOCTUTAs KAadyeCTBEHHOTO pPE3yJbTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOM JEHCTBUS C IPYTUMHU WICHAMHA KOMAH]IbI;
OIICHUBATh KA4€CTBO CBOETO BKJajJa B OOUIUI MPOIYKT IO KPUTEPHUSAM, CAMOCTOSITEIHHO
c(hOpMYyJIMPOBAHHBIM YUYaCTHHUKAMH B3aUMOJICHCTBHS.

PeryasitTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B )KHU3HEHHBIX M YUEOHBIX CUTYAIUsIX, TPEOYIOMIMX AJIs PEIICHUS
bu3MYeCcKuX 3HaAHU;

OPUEHTHUPOBATHCS B PA3NUYHBIX MOAXOJaX NPHHATHS perieHui (MHIUBUIyabHOE,
MPUHATHUE PEIICHUS B TPYIIE, TPUHATHE PEIICHUN TPYIION );

CaMOCTOSITENTFHO COCTaBIISITh AJNTOPUTM pEIIeHUS (PU3UYECKON 3aaud WU TJIaHa
UCCIICIOBaHMUSI C YYETOM HWMEIONIUXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MpeJIaraéMble BapHaHThl PEIICHUI;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJIL, AMOIMOHAJIbHbIN HHTEJLJIEKT:

JlaBaTh aJICKBaTHYIO OIICHKY CUTYallUd U TpeJyiaraTh miaH e€ N3MECHCHNUS,

OOBSICHATH MPUYUHBI JOCTHKEHUS (HEIOCTHKEHUS) PE3yIbTATOB ACSITEIbHOCTH, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B ACSITEILHOCTh (B TOM YHCII€ B XOJ BBIMIOJHEHUS (DU3HUUECKOTO
UCCIIC/IOBAaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATENHCTB, W3MEHHBIIMXCS
CUTYyallUi, YCTAHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYIHOCTEIH;

OLIEHMBATh COOTBETCTBUE PE3yNbTaTa LIEJIH U YCIOBUSM;



CTaBUTb ce0s Ha MECTO JIPYroro yejaoBeKa B XOZE CIopa WM AMCKYCCUU HA HAy4YHYIO
TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro;

npu3HaBaTh CBOE MpaBO Ha OMMOKY NpU peuieHnH (U3NYECKUX 3a]ad HId B
YTBEPKIACHUAX Ha HAYYHBIC TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHiy oOydyeHusi B 7 kjiacce NnpeAMETHbIE pe3yibTaThl Ha 0Aa30BOM YPOBHE JOJIKHBI
oTpakaTtb CHOPMHUPOBAHHOCTH Yy O0YUAIOIINXCS YMEHUM:

UCIIOJI30BaTh MOHATUA: (PU3MYECKHME U XUMHUYECKHE SIBICHMS, HAOJIOJCHHUE,
HKCIEPUMEHT, MOJEJNb, TUIOTE3a, €AUHUILBI (PU3MYECKUX BEJIMYMH, aTOM, MOJIEKYIa,
arperatHble COCTOSIHUS BelecTBa (TBEPAOE, KMIKOE, Ia3000pa3HOE), MEXAHUUYECKOE
JIBWKEHUE  (paBHOMEPHOE,  HEPABHOMEPHOE,  MPSIMOJUHEHHOE),  TPAeKTOpHs,
paBHOJICUCTBYIOIAs cuia, jaedopmanusa (ympyras, IUIacTU4YecKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

pasnuyath sABieHUs (AUdPy3us, TEMI0BOE IBMKEHHE YACTHI] BEIIECTBA, PAaBHOMEPHOE
JBUKEHUE, HEPAaBHOMEPHOE JBUJKEHHE, WHEpPLUsS, B3aUMOJCHCTBUE TEJ, PABHOBECHE
TBEPJBIX TEJ C 3aKPEIJIEHHON OCBIO BpAILIEHUs, Nepeada JaBiIeHUs] TBEPAbIMHU TEIaMH,
KUIAKOCTAMU M Tra3aMH, aTMOC(EpHOE [aBlICHHWE, IUIABAHUE TEJ, IPEBpallCHHS
MEXaHUYECKOM PHEPIHH) 110 OMUCAHUIO UX XaPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBICHUE;

pacro3HaBaTh MPOSIBICHUE W3YUYEHHBIX (PU3UYECKUX SBJICHUN B OKPYXaloIleM MHpE, B
TOM uucie (PU3NYECKHE SIBJIICHUWS B NPHUPOAE: MPUMEPHl IBMKEHUS C Pa3IUYHBIMU
CKOPOCTSIMA B JKHBOM W HEXKHMBOM IPHUPOJE, NEUCTBHE CHUJIBI TPEHUS B NPUPOJE H
TEXHHUKE, BIUSHUE aTMOC(HEPHOIO JaBJICHUS Ha JKUBOM OpraHu3M, IUIaBaHUE pbIO,
pblYard B TeJ€ 4eJOBEKa, NMPU 3TOM MEPEeBOAMTH MPAKTUUYECKYIO 33Jauy B Y4YEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHUI;

OMKCHIBATh U3YUYECHHBIE CBOWMCTBA TEJI U (PU3MUYECKHUE SIBJICHUS, UCIONB3Ys (DU3NUYECKUE
BENMYMHBI (Macca, 00bEM, IMIOTHOCTh BEUIECTBA, BPEMs, IMyTh, CKOPOCTb, CPEIHSA
CKOPOCTb, CHJIa YIPYTOCTH, CHJIA TSDKECTH, BEC TEJIA, CUJIa TPEHUS, JaBJIeHUE (TBEPAOTO
TeNa, *KHUJAKOCTH, rasza), BBITAJKMBAIOLIAs CHJIa, MEXaHW4eckas paboTa, MOIIHOCTb,
€40 CHJIbI, MOMEHT CHJIbI, KOA((UIMEHT TMOJIe3HOro JEHCTBUS MEXaHU3MOB,
KMHETHYeCKass M TOTECHLMAJIbHASI JHEprusi), Mpu OMHCAHUU NPABUIBHO TPAKTOBATH
(bu3nyeCKuit CMBICT UCIIOJB3YEMbIX BEJIMUMH, UX 0003HAYEHUS U €AMHULIBI (PU3UUYECKUX
BEJIMYMH, HAXOJIUTh (POPMYJIbI, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYUHY C
JPYTMMH BEJIUYMHAMHU, CTPOUTH TpaQUKUd H3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKHUX
BEJIMYMH;

XapaKTepU30BaTh CBOMCTBA T€J, PU3NYECKUE SBJICHUS U IMPOLECCHI, UCIIObB3Ys IIPaBUIIa
CJIOKEHMS cui (BIOJb OJHOU MpsMOM), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
IpaBWIO paBHOBECUS pblyara (OJ0Ka), «30J0TO€ TMPABWIO» MEXAaHUKH, 3aKOH
COXPAaHEHHUSI MEXaHUYECKOM SHEPruM, MPU ATOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIUCBIBATH €0 MaTEMATUYECKOE BBIPAKEHUE;



OOBACHATh (PU3UUYECKUE SIBJICHHUS, IPOLIECCHl M CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE€ CHUTyalUld MNPAKTHKOOPUEHTUPOBAHHOIO XapakKTepa: BBISBIATH MPUUYUHHO-
CIIEJICTBEHHBIE CBSI3HM, CTPOUTH 00BACHEHUE U3 1—2 JTOTHYECKHUX LIaroB ¢ onopou Ha 1-2
U3YYEHHBIX CBOICTBA (PU3UUECKUX SABICHUM, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;
pemate pacu€THble 3agaud B 1-2 felCTBHA, HUCHOJB3YyS 3aKOHBI U (OPMYIIBI,
CBSI3BIBAIOIIUE (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAM3a yCIOBUS 3aJ1aui 3alMChIBaTh
KpaTKOE YCJIOBUE, TMOJACTABIATh (U3MUECKHE BEIMYUMHBI B (DOPMYNIBI M TMPOBOIUTH
pacuérbl, HAXOAWTHh CHPABOYHBIC JaHHbIE, HEOOXOAMMBIE IJIsi pEUICHHs 3aj]ad,
OLIEHUBATh PEATUCTUYHOCTD MOJIyY€HHON (PU3NUECKON BEINYNHBI,

pacrno3HaBaTh NPoOJIEMbI, KOTOPbIE MOKHO PELIUTH IIPU MOMOIIN (PU3NUECKUX METOJIOB,
B OIHMCAHMM HCCJIEAOBAHMS BBIACIATh IPOBEPSIEMOE NPEANOIOKEHUE (TUIIOTE3Y),
pasznuyaTh U MHTEPIPETUPOBATH MOJYYEHHBIA pE3yJbTaT, HaXOJWUTh OLIMOKH B XOJ€
OIIBITA, JIEJIATh BBIBOJBI IO €T0 pe3yjbTaTaM;

IPOBOJUTDH OIBITHl MO HAOJIOJEHUIO (U3NYECKUX SBICHUN WM (PU3NYECKUX CBOMCTB
Ted: (OPMYIHpPOBAaTH MPOBEPAEMbIE NPEANOJOKEHUSA, COOUpaTh YCTAHOBKY U3
MPENI0KEHHOTO 000PYI0BaHHUSI, 3alIUCHIBATH X0/ OIbITa U (POPMYJIMPOBATH BBIBOJBI;
BBINIOJIHATH MPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHHU, MAcCChl Tena, 00bEMa, CUJIbl U
TEMIEPATYpPbl C KCIOJIb30BAHUEM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, 3aMUCHIBATH
NOKa3aHusl IpUOOPOB C YUETOM 3aJaHHON aOCOJIFOTHOM MOIPEUTHOCTH U3MEPEHMUI;
MPOBOJUTH HCCIIEJOBAHUE 3aBUCHUMOCTU OJHOW (DU3MYECKON BETUYMHBI OT JAPYTOM C
UCITOJIb30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCHMOCTH IMyTH PABHOMEPHO JIBHIKYIIETOCS
Teaa OT BPEMEHM JBMKEHUS TeEJla, CWIIbl TPEHUS CKOJIBKEHHsI OT Beca Teila, KauyecTBa
00pa0OTKM TOBEPXHOCTEH Tl W HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAIH
CONPUKOCHOBEHHUSI TEJ, CWJIBl YIPYTOCTH OT YIJWHEHUS NPYKUHBI, BBITAIKUBAIOLIEH
CUIbl OT O0BEMA TOTPYXKEHHOM YACTH Tejla W OT IUIOTHOCTH KHUIKOCTH, €€
HE3aBUCUMOCTH OT IUJIOTHOCTH Tejla, OT TIyOWHBI, HA KOTOPYH MOTPYKEHO TeNo,
YCIOBUHM IUIaBaHUS TeJ, YCIOBUM paBHOBECHUs pblyara MU OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4yeOHOrO HCCIIEOBaHMs, COOUpaThb YCTAaHOBKY M  BBIIOJHSATH
U3MEpEHHUs, CleAys MpeMJIOKEHHOMY IUlaHy, (PUKCUPOBATH PE3YJbTaThl MOJTYYEHHOM
3aBUCUMOCTH (PU3MUYECKHUX BEJIMYUH B BUJIE TPEAJIOKEHHBIX TaOIUI U TpaUKOB, AeiaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIeI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs] (U3MUYECKHUX BEIMYMH (TUIOTHOCTH BEIECTBA
XKUIAKOCTH M TBEPAOrO TEla, CUJAa TPEHUS CKOJBXKEHMS, JaBJICHUE BO3AyXa,
BBITAJIKMBAIONIAS. CHWJIA, JIEUCTBYIOIIAas Ha TOrPY>KEHHOE B JKUJKOCTH TEJo,
KO3 PUIIMEHT TO0JIE3HOr0 ACHCTBUS MPOCTBIX MEXAHWU3MOB), CIEAYysl MPEAJIOKEHHOU
MHCTPYKIUU: TIPU BBINOJHEHUN U3MEPEHUN cOOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY
Y BBIYMCIIATH 3HAUEHHE HCKOMOW BEJINYUHBI;

coOmoaaTh TMpaBWJIa TEXHUKU O€30MacHOCTH TMpu padore ¢ 7abOpaToOpHBIM
000opy1I0BaHUEM;

yKa3bIBaTh IMPUHLUIBI JIEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIIAIOIIUECS COCYAbI, OApOMETp, phIuar, MOABMKHBIN U
HEMOIBIKHBIN OJIOK, HAKJIOHHAS TIOCKOCTb;



XapaKTepU30BaTh NPUHIMIBL JEHCTBUA H3YYEHHBIX MPUOOPOB M TEXHUUYECKHX
YCTPOMCTB C ONOPOM HAa WX ONHUCAHMUS (B TOM 4YHUCJE: MOALIMIIHUKH, YCTPOMCTBO
BOJIOIIPOBO/JIA, THUIPABINYECKUN IPECC, MaHOMETP, BBICOTOMED, MOPIIHEBOW HACOC,
apeoMeTp), MCIOJb3ysl 3HaHUS O CBOMCTBaX (U3MUECKUX SIBICHUM M HEO0OXOJIUMBbIE
¢bu3nYecKue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPbl (HAXOAUTh HWHGPOPMALMIO O TMpHUMEpax) MPAKTUYECKOTO
UCIIONb30BaHUsl (PM3UYECKUX 3HAHUN B TOBCEIHEBHOM JKU3HU HJs OOecreueHus
O0e3omacHOCTH MpU OOpallleHUd ¢ NOpudopaMu M TEXHUYECKUMHU YCTPONCTBAMU,
COXpaHEHHUs! 3JI0POBbsi M COOJIOJEHUS HOPM 3KOJIOTMYECKOTO TIOBEJACHHS B
OKpY’KarOLIEN Cpeae;

OCYILECTBIATh OTOOpP HUCTOYHMKOB HH(popmammuu B VHTEpHETE B COOTBETCTBHH C
3aIaHHBIM TIOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUN U ITyTEM CpPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH MH(OPMALIHIO, KOTOpas SBISETCS MPOTUBOPEUUBON
WA MOXKET OBITh HEIOCTOBEPHOM;

WCITIOJI30BaTh NPH BBIIIOJHEHUH Y4Y€OHBIX 33JaHUl HAYYHO-TIOIMYJSIPHYIO JUTEPATYPY
(buU3MUECKOro couepKaHus, ClipaBOYHbIE MAaTepUalbl, pecypchl cetn MHTepHeT, BianeTh
npuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUsd HHPOPMALMH W3 OJHOU
3HAKOBOW CUCTEMBI B IPYIYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHWE MUCbMEHHbBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2-3
VMCTOYHUKOB MH(OpMaLUK (PU3HUECKOTO COAEpkKAaHUSA, B TOM YHUCIE MyOJUYHO Jenarh
KpaTKHe COOOILEHUS O PE3YJIbTaTaX MPOEKTOB WM YYEOHBIX MCCIEIOBAHUN, TPU 3TOM
rPaMOTHO  HCIOJB30BaTh M3YYCHHBIA TMOHATUWHBIA  ammapar Kypca (Qu3ukw,
COIPOBOK/JIATh BBICTYIUICHUE IPE3CHTALINEH;

IPU BBINIOJHEHUHM Yy4€OHBIX MPOEKTOB M MCCIEAOBAHUN paclpelessTh 00sI3aHHOCTH B
IPYIIIE B COOTBETCTBUU C MOCTABJIECHHBIMH 33Ja4aMH, CJIEAUTH 3a BBIIIOJHEHUEM IIaHA
NEUCTBUN, aJeKBAaTHO OLIEHUBATh COOCTBEHHBIM BKJIaJ B JEATEIBHOCTh TPYIIIHI,
BBICTpauBaTh KOMMYHHMKAaTUBHOE B3aUMOJCHCTBUE, YUUTHIBAasi MHEHUE OKPYKAIOILUX.

K koHy oOydenust B 8 kJiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

WCIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE ABMKEHHUE AaTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUSI BEIEeCTBa, KPUCTAIUIMYECKHE M aMopdHbIE Tena,
HACBILICHHBIA U HEHACBHILICHHBIN MMap, BIAXXHOCTh BO3/yXa, TEMIIEpATypa, BHYTPECHHSA
DHEPrusl, TEMJIOBOM JABUTATENb, DIEMEHTAPHBINA 3JEKTPUUYECKUN 3apsll, DIEKTPUUYECKOE
M0JI€, TPOBOJHUKHU U IUAJICKTPUKHU, MOCTOSIHHBIN AJIEKTPUYECKUN TOK, MArHUTHOE TI0JIE;
paznuyaTth SABJIEHMS (TEIUIOBOE paCHIMpEHHE M CXKaTue, TeIvlonepenava, TerIoBOe
pPaBHOBECHE, CMA4YMBAHWE, KaNWULIPHBIE SABJICHUS, HWCHAPEHUE, KOHJCHCALHs,
IJIABJICHUE, KpUCTaJUIU3alus (oTBepaeBaHue), KUIICHUE, Teronepenaya
(TenIOMpPOBOHOCTh, KOHBEKILHMS, W3IYyYEHHE), AJIEKTpU3alUs TeJ, B3aUMOJCHCTBUE
3apsioB, JEUCTBUSL DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHUE, B3aUMOJCHCTBHUE
MAarHuTOB, JE€WCTBUE MArHUTHOIO MOJS HA MPOBOJAHUK C TOKOM, 3JIEKTPOMAarHUTHAs
WHJYKIMS) 10 ONHCAaHUIO HX XapaKTEPHBIX CBOMCTB K HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBIICHNUE;



pacno3HaBaTh NPOSBICHUE U3YYEHHBIX (U3MUECKHUX SIBICHUH B OKPYKAIOIIEM MUDE, B
TOM 4HCle (U3NYECKUEe SBJICHUS B TMPHUPOJE: TMOBEPXHOCTHOE HATSHKEHUE U
KalWUIApHBIE SBJICHUS B MPHUPOJAE, KPUCTAIBI B mpupoxae, usnyudeHue CounHia,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 0Opa3oBaHUE POCHI, TyMaHa, HHeEs, CHera,
AIEKTPUUECKHUE SABJICHUS B aTMOC(EpE, DJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJd, Ipeid Mo0COB, pOJib MATHUTHOTO TOJIS [l AKU3HU Ha 3emJie, MOJSIpHOe
CUSIHUE, IpU 3TOM MEPEBOJUTh MPAKTHYECKYIO 3a7adyy B Yy4e€OHYIO, BBIIEIATH
CYILIECTBEHHbIEC CBOMCTBA (IpU3HAKK) (PU3UUECKUX SIBJICHUM;

OMKCHIBATh U3YYCHHBIC CBOWCTBA TeJI U (PU3MUECKHUE SIBIICHUS, UCIONB3YsS (DU3NUYECKUE
BENIMYMHBI (TeMIeparypa, BHYTPEHHSISI JHEpPrus, KOJMYECTBO TEIUIOTHI, YJelIbHas
TEIUIOEMKOCTh ~ BEIIECTBA, yJedbHAs TEIUIOTAa IUIABJICHUSA, YJElbHAs TeIUloTa
napooOpa3oBaHusl, yAENIbHAs TEIUIOTa CTOPaHMs TOIUIMBA, KO3(P(UIHMEHT MOJE3HOrO
JEHCTBUS TEIUIOBOM MAaIIMHBI, OTHOCUTENbHAsl BIIAXXHOCTb BO3/1yXa, SJEKTPUUECKUN
3apsijl, CUjla TOKa, SJIEKTPUUECKOE HANPSKEHUE, CONPOTUBICHUE TPOBOJHHUKA, YIEIbHOE
CONPOTHUBJIEHUE BEIIECTBA, padOTa U MOIIHOCTh 3JEKTPUUYECKOr0 TOKA), IPU ONUCAHUU
MPAaBHJIBHO TPAKTOBATh (PU3MUECKHA CMBICT HCIONB3yEMbIX BETUYHMH, 0003HAUYCHUS U
CIUHUIBI (PU3MYECKHX BEIMYUH, HAXOAUTh (QOPMYJIBI, CBS3BIBAIOIIUE JTaHHYIO
(Gu3NYECKyI0 BEJIMYMHY C JAPYTMMU BEIMYMHAMH, CTPOUTh TpadUKU H3YUEHHBIX
3aBHUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTEepU30BaTh CBOWCTBA TeJ, (U3UYECKUE SABJICHHUS M TPOLECCHI, HCHOIb3Ys
OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOpHHM CTPOEHUS BEILECTBA,
IPUHLIUI CYNEPIIO3ULIMH MOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUs 3apsa,
3akoH OMa JiJIs yyacTka 1emnu, 3akoH J[xoyns—JlenHia, 3aKkoH coOXpaHeHus1 SHEPTuu, Ipu
TOM J]aBaTh CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3alMCHIBaTh €r0 MaTEeMaTHUECKOe
BBIPKEHUE;

OOBSACHATH (PU3MYECKHE MPOLIECChl M CBOMCTBAa TEJl, B TOM YHUCIE€ M B KOHTEKCTE
CUTyallull MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISBISTh MPUUYUHHOCIIEICTBEHHbIE
CBSI3U, CTPOUTHh OOBSCHEHHE U3 1—2 JOTMYECKUX IIAroB ¢ OMOpod Ha 1-2 M3yudeHHBIX
CBOMCTBA (PU3MUECKUX SIBICHHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemiath pacu€THble 3aaud B 2-3 JEWCTBUS, MCHOJb3YSd 3aKOHbI W (POPMYIIHI,
CBs3bIBaIOLIME (PU3HMUYECKUE BEIMUYMHBI: HA OCHOBE aHAJIW3a YCJIOBUS 3a/1auy 3alliChIBATh
KpaTKO€ YCJOBHE, BBIABISATh HEJOCTATOK JaHHBIX MJIs PEIICHUs 3a7adud, BbIOUpaTh
3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE AJIsl €€ pelIeHHs, TPOBOAUTH PAacUEThl U CPAaBHUBATH
MOJTy4YeHHOE 3HaUeHUE (PU3NIECKON BEIMYMHBI C H3BECTHBIMU JAHHBIMU;

pacno3HaBaTh NpoOJIEMbl, KOTOPbIE MOYKHO PEIIUTh MPU MOMOUIU (PU3UUYECKUX METOIOB,
UCIIONIb3YSl ONHCAaHUE MCCIIEJOBAHMS, BBLICIATH MPOBEPSIEMOE MPENIOJIOKEHNUE,
OLIEHMWBATh NMPABUIIBHOCTD MOPSAJIKA IPOBEICHUS UCCIIEIOBAHNS, AENIATh BBIBOIBL;
IPOBOAUTDH OMBITHl MO HAONIONEHUIO (PU3MUYECKUX SIBICHUN WM (U3NYECKUX CBOHCTB
Ten (KamWUIsIpHbIE SIBJICHUS, 3aBUCHUMOCTb JIaBJIEHHUS BO3[yXa OT e€ro oo0béma,
TEeMIIepaTypbl, CKOPOCTH TMPOIECCa OCThIBAHUSI U HArpeBaHUs MPU U3IYyYEHUHU OT I[BETA
U3ydalie (morionjaromei) MNOBEPXHOCTH, CKOPOCTh HCHAPEHHUS BOJABI  OT
TEMIEPATypbl KHUAKOCTH U IUIOMAAN €€ TOBEPXHOCTH, OJJIEKTpU3alUi Tel U
B3aMMOJICUCTBUE BJIEKTPUYECKUX 3apsA/I0B, B3aUMOJCHCTBUE MOCTOSHHBIX MAarHUTOB,



BU3YyaliM3allisi MArHUTHBIX TMOJIEH MOCTOSHHBIX MAarHUTOB, AEMCTBUSL MarHUTHOTO MOJIS
Ha TIPOBOJHUK C TOKOM, CBOWCTBA DJEKTPOMATrHWUTA, CBOMCTBA JIJICKTPOIBUTATEIIS
MOCTOSTHHOTO TOKa): (OpPMYJIHPOBAaTh MPOBEPSIEMbIC MPEAMNOJIOKEHUS, COOUpaTh
YCTAaHOBKY U3 MPEUIOKEHHOTO O00OpYyIOBaHMs, OMNHUCHIBATH XOJl OMNbITA U
bopMyIMpOBaTH BHIBO/IBI,

BEITIOJIHATH TIPSMBIE M3MEPEHHUSI TEMIEPATyphl, OTHOCUTEIHHON BIIAKHOCTH BO3yXa,
CHJIBl TOKa, HAMpPsHKCHUS C WCIIOJIB30BAaHWEM AaHAJIOTOBBIX MPUOOPOB M JATYMKOB
bu3MYecKuX BEJIWYMH, CpPAaBHUBATh pPE3yJibTaThl U3MEPEHUU C YYETOM 3alaHHON
a0COJIIOTHOM MOTPEIIHOCTH;

MPOBOJIUTH KCCIIEIOBAHUE 3aBUCUMOCTU OJHOM (DU3MYECKON BETUYMHBI OT JPYTroM C
WCITOJIb30BAHUEM TPSMBIX U3MEPCHHUN (3aBUCHUMOCTH COINPOTHUBIICHHS MPOBOJHUKA OT
€ro JUIMHBI, TUIOIIANA TONIEPEUYHOTO CEUCHUS W YISIHLHOTO COMPOTHBIICHHUS BEIIECTBA
MIPOBOJIHUKA, CUJIbI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HAMPSHKEHUS HA TPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEOBATEIBHOIO W TMapajUIeIbHOTO COCIUHEHHM MPOBOIHUKOB):
TJIAHUPOBATHh MCCIIEIOBAaHUE, COOMPATh YCTAHOBKY W BBIMIOJIHATH M3MEPEHUS, CICHYS
MIPEIIOKCHHOMY TUTaHy, (DUKCHPOBATh PE3yJIbTaThl MOJYICHHOW 3aBUCUMOCTH B BHJIC
TabnuI 1 TpauKOB, ACIIaTh BHIBOJBI ITO Pe3yJIbTaTaM UCCICIOBAHMS;

MPOBOJIUTh KOCBEHHbIE H3MEpeHUs (U3MYECKUX BEIUYUH (yIeNbHas TEIIOEMKOCTh
BEI[ECTBA, COMPOTUBIICHUE MPOBOJHUKA, pab0Ta M MOIIHOCThH DJIEKTPUUECKOrO TOKA):
IJIAHUPOBATh M3MEPEHHs, COOMpATh DKCICPUMEHTAILHYI0 YCTaHOBKY, CICIys
MIPEIOKCHHONW WHCTPYKINH, U BBIYUCIISTH 3HAUCHNE BEITUINHBL;

coONoaTh TpaBWja TEXHUKH Oe3omacHOCTH TMpu  paboTe C  J1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTEepPU30BaTh MPHUHIUIBI JIEHCTBUSI HM3YyUYCHHBIX MPUOOPOB W TEXHUYECKUX
YCTPOWCTB C ONMOPOW HAa WX ONUCAaHWS (B TOM YHCIE: CHCTEMa OTOIICHHUS JOMOB,
TUTPOMETp, TMapoBasi TypOWHA, aMmIepMeTp, BOJBTMETP, CUYETUYUK DICKTPUUCCKOM
DHEPTUH, DIJIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBATENbHBIE AJIEKTPOMPUOOPHI
(mpuUMepsBI), DJIEKTPUUECKHE TMPEJOXPAHUTENH, OHICKTPOMArHUT, SJIEKTPOJABUTATEIH
MIOCTOSTHHOTO TOKa), HCIIOJIb3ysl 3HAHUS O CBOMCTBaX (PH3WYCCKUX SIBICHUN W
HEO0OXO0IMMbIC (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HM3MEPHUTEIIbHBIC IMPUOOPHI TI0
CXeMaM M CXEMaTHYHBIM PUCYHKaM (KHUJIKOCTHBIA TEPMOMETP, TEPMOC, MICHXPOMETP,
TUTPOMETP, JBUTATEIh BHYTPEHHETO CrOpaHUs, SJEKTPOCKOI, PEOCTaT), COCTABISATH
CXEMBI JJICKTPUUYECKHX IICTICH ¢ TOCIIeIOBAaTEIbHBIM W MapauIeIbHBIM COCTUHEHUEM
AJIIEMEHTOB, pa3finyasi yCIOBHbIE 0003HAYEHUS IIEMEHTOB AJIEKTPUUECKUX LIEeTIeH;
NPUBOAUTH TNPUMEPHl (HAXOAWUTh WH(OOPMAIMI0O O TMpUMepax) MPAKTUYECKOTro
WCIIOJIB30BaHUsI (M3WYECKUX 3HAHWN B TIOBCEIHEBHOW KU3HHU IS OOECTICUCHUS
0e30MmacHOCTH TMpH OOpalleHuH C MpudopaMud M TEXHUYECKHUMH YCTPONCTBaMH,
COXpaHEHHUs! 3JI0pOBbsi M COOJIOJIEHUS HOPM DKOJIOTMYECKOTO TIOBEJCHHS B
OKPYKAIOIIEH CPELE;

OCYIIECTBIIAThH MOUCK HHpOopMarmu GU3NIECKOTO conepkaHus B IHTepHeTe, Ha OCHOBE
UMEIOINXCS 3HAHUW M MYyTEM CPAaBHEHHS JOTIOJHUTEIBHBIX HMCTOYHUKOB BBIIEISATH
uH(pOpMaIUIO, KOTOpas SBISIETCS IPOTUBOPEUHNBON MM MOKET OBITh HEJJOCTOBEPHOIA;



UCIIOJIb30BaTh MPU BBINOJIHEHUH YUYEOHBIX 3a/laHUil HAYYHO-IOMYJISIPHYIO JINTEPATypy
bu3nYeCKOro co/epkaHus, ClpaBOYHbIE MaTepHalbl, pecypchl cetu MHTepHeT, BiaaeTh
npuéMaMyi KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpazoBaHus HWHGOPMALUMKU U3 OJHOMN
3HAaKOBOM CUCTEMBI B IpYTYIO;

CO3/1aBaTh COOCTBEHHBIC IHCbMEHHBIE M KpaTKUE YCTHBIE COOOIIEHMs, 0000mas
UH(POPMAIIMI0O U3 HECKOJIBKMX HCTOYHHMKOB (DU3MUECKOTO COJEp:KaHWs, B TOM YHUCIE
nyOJMYHO  NPEACTaBIATH  PE3YJNbTaTbl NPOEKTHOW  WJIH  HCCIEI0BATEIBCKOU
JESATEIIBHOCTH, MPU 3TOM T'PAaMOTHO HMCHOJIb30BaTh M3YyYEHHBIM MOHATUIHBINA anmapar
Kypca (hU3UKH, CONPOBOXK/IATh BBICTYIUICHUE TIPE3EHTALIUEH;

IOpU BBINOJHEHUH YYEOHBIX IPOEKTOB M HCCIEIOBAaHUN (PU3MUYECKUX HPOIIECCOB
pacnpenensaTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C INOCTABJICHHBIMU 3aJa4aMH,
CIIEIUTh 3a BBINOJHEHHEM IIJJaHA JEUCTBUM M KOPPEKTUPOBATH €ro, aJeKBATHO
OLICHWBAaTh  COOCTBEHHBIH  BKJIAJ B  JEATEIBHOCTb  TPYIIBbl,  BBICTPaUBaTh
KOMMYHHMKATHUBHOE B3aMMOJIEICTBHE, IPOSBIISI FTOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K koHiy o0ydyeHuss B 9 kjiacce mpeAMETHBIE pe3yibTaTbl Ha 0Aa30BOM YPOBHE JOJIKHBI
OTpaxaTbh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

UCIIOJI30BaTh IMOHATHUS: CHCTEMa OTCYE€Ta, MaTepualbHas TOYKA, TPACKTOPHUS,
OTHOCHUTEJIbHOCTh MEXaHMUYECKOI'0 JABIKEHUs, Aepopmanus (ynpyras, IiacThudecKas),
TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M IEPErpy3Kd, LEHTP
TSKECTH, A0COJIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOIO TENa, PaBHOBECHE,
MEXaHUYeCKue KoseOaHus W BOJIHBI, 3BYK, MH(QpPa3ByK H©  YyJIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaJla 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JAIbHO30PKOCTh, CIHEKTPbl HCIYCKAaHUS W TMOTJIoLIeHus, anbda, Oera- W ramma-
W3ITyYEHHUs], U30TOIIbI, A/I€pHAsl YHEPIreTUKA,

paznuyaTth SABJICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEWMHOE JBUKEHUE,
PaBHOYCKOPEHHOE NPSMOJIMHENHOE JIBUJKEHUE, CBOOOIHOE MAJIEHUE TENl, PABHOMEPHOE
JBWKEHUE TI0 OKPY)KHOCTH, B3aUMOJICWCTBHE TeEJl, PEAKTUBHOE JIBH)KCHHUE,
Kosie0aTeIbHOE JIBMKEHHE (3aTyXalollie W BBIHY)KJEHHBIE KOJeOaHUs), PE30OHAaHC,
BOJIHOBOE  JBW)KEHHE, OTPaXEHHE 3BYKa, MPSMOJIMHEHHOE paclIpOoCTpPaHEHUE,
OTpa)KEHUE U MPEJIOMIICHUE CBETA, IIOJJHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3I0KEHHUE
0eloro cBeTa B CIEKTP M CJIOXEHUE CIEKTPAJIbHBIX I[BETOB, IUCIEPCHs CBETa,
€CTECTBEHHAsl palMOaKTUBHOCTh, BOSHUKHOBEHHE JINHEWUYATOTO CIIEKTPA U3IYyYEHUs ) O
ONMCAHMIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JTaHHOE
(bu3nUecKoe SBICHHUE;

pacno3HaBaTh MPOSIBICHUE M3YUYEHHBIX (PU3NYECKUX SIBICHUN B OKpY’KarolleM Mupe (B
TOM 4Hclie (PU3NYECKUE SIBJICHUS B MPHUPOJE: MPUIUBHI U OTIUBBI, ABM)KCHUE IUIAHET
ConHEYHON CUCTEMBI, PEAKTUBHOE JABUKEHHUE JKUBBIX OPIaHU3MOB, BOCIPUATHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMUYECKHME BOJIHBI, IIyHaMH, 3XO0, LBETa Te,
ONTUYECKUE  SIBJICHHUA B  IpUPOAE, OHOJOTMYECKOe  JEMCTBUE  BHUJIKUMOTIO,
yJIBTPapUOJIETOBOIO U PEHTTEHOBCKOTO H3JIyYEHUH, €CTECTBEHHBIM DPAaJIMOAKTUBHBIN
doH, KOCMHYECKHE Jy4d, pPaJUOAKTUBHOE H3IyYCHHE MPUPOJHBIX MHUHEPAJIOB,
JNEUCTBHUE PAaJMOAKTUBHBIX M3JyYEHU Ha OpraHU3M YE€JOBEKa), P 3TOM NEPEBOJIUTH



MPaKTUYECKYIO 3a7adyy B Y4eOHYIO, BBIJICISATh CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH)
(buznyecKuXx SBICHUH;

OTKCHIBaTh U3yUYEHHBIE CBOMCTBA Tel U (PU3UUYECKHUE SIBJICHUS, UCIIONB3Ys (PU3UUECKHe
BEJIMYMHBI (CpEHSE U MTHOBEHHAsi CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JIBUXKEHUH,
YCKOpEHHE, MepeMEIleHe, MyTh, YrioBas CKOPOCTh, CHJia TPEHUS, CUJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJHOrO MaJEeHUs, BEC Tela, UMITYJIbC Tella, HUMITYJIbC
CWJIbI, MEXaHUYECKasi padoTa U MOIIHOCTb, MOTEHIMAIbHAS 3HEPrUsl Tella, MOJHATOTrO
HaJl TOBEPXHOCTHIO 3€MJIM, TOTCHIIMAJIbHAS DHEPrUsl CKATOW NMPYKUHBI, KHHETUYECKAs
DHEPTrUs, MOJHAS MEXaHUYECKasi YHEPTHs, MEPUOJI U YacTOTa KOJIeOaHU, 1JTMHA BOJIHBI,
I'POMKOCTb 3BYKa UM BbICOTAa TOHA, CKOPOCTb CBETa, MOKa3aTelb MPEIOMIICHUS CPEJIbl),
IpU ONMUCAHUM TPABUIBLHO TPAKTOBaTh (PU3UYECKUN CMBICT UCHOIB3YEMBIX BEIHUMH,
0003HAaY€HUs1 U €IMHULBI (PU3UUYECKUX BEIMYHMH, HAXOAUTHh (POPMYJIbI, CBA3BIBAIOLINE
JAHHYI0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEIMYUHAMU, CTPOUTDH IPapUKU U3yUEHHBIX
3aBUCUMOCTEN (PU3UYECKUX BEITUYHH;

XapaKTEepPU30BaTh CBOMCTBA Tell, (PM3MUECKHUE SIBICHUS M MPOLIECCHI, UCIOJb3Ysl 3aKOH
COXpaHEHUs! SHEPIruH, 3aKOH BCEMHPHOIO TATOTEHMS, NPHUHLMI CYNEPHO3ULMU CHI,
INPUHIUI OTHOCUTENBbHOCTU ['anmuiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs] UMITYJIbCA,
3aKOHBI OTPAXEHUS W NPEJIIOMJICHHUS CBETA, 3aKOHbl COXPAaHEHHs 3apsioBOIO U
MacCOBOI'0 YHCEJ IIPU SAEPHBIX PEAKIUAX, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA M 3alIUCBhIBATh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATH (PU3MYECKHE MPOLIECCHl M CBOMCTBAa TEJl, B TOM YHUCIE€ M B KOHTEKCTE
CUTyalluii MPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbISBIATh IPUUUHHO-CJIEICTBEHHbIE
CBSI3U, CTPOUTHh OOBSCHEHUE U3 2—3 JIOTMYECKUX IAroB C OMOPON Ha 2—3 M3y4YEHHBIX
CBOMCTBA (PU3MYECKUX SIBICHUHN, PU3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemarh pacu€THbIe 3a7aun (OMUparoIIecs Ha CUCTEMY U3 2—3 ypaBHEHUH), UCIIONb3Ys
3aKOHBI M (POpPMyIIbI, CBs3bIBaKOIIME (U3UMUYECKUE BEJIMYMHBI: HA OCHOBE aHajau3a
YCJIOBUSL 3aJayd 3allMChIBaTh KPATKOE YCIOBHUE, BBIABIATH HEAOCTAIONIUE WU
M30BITOYHBIE JTAHHBIE, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIC HJIA PEIICHMUS,
NPOBOJAUTh pPAcu€Thl M  OLEHUBATh PEAIUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUs
(bU3NYECKON BEJIMUUHBI;

pacrno3HaBaTh NpoOJIEMbl, KOTOPbIE MOYKHO PEIIUTh MPU MOMOUU (PU3UUYECKUX METOIOB,
UCIIOJIb3Ysl ONMCAHWE MCCIENOBAHUS, BBIIEIATH IPOBEPSIEMOE MPEANOJIOKECHHE,
OLICHUBATh MPABUIBHOCTH TMOPSJKA TPOBEICHUS WCCIEAOBAHUS, [I€71aTh BBIBOJIBI,
UHTEPHPETUPOBATH PE3yIbTaThl HAOIIOICHUN U OMBITOB;

MPOBOJUTH OMBITHI MO HAOIOACHHUIO (PU3HUECKUX SBJICHUM WU (U3MUECKUX CBOMCTB
Ten (M3ydeHue BTOpPOro 3axkoHa HBIOTOHA, 3aKOHAa COXpaHEHUs! dHEPIHH, 3aBUCUMOCTb
nepuoaa KoneGaHuil MPYKUHHOTO MasiTHUKA OT MacChl ITpy3a U KECTKOCTHU MPY>KUHBI U
HE3aBHCHUMOCTh OT aMIUIUTYAbl MajblX KOJICOaHHM, MPSMOIMHEHHOE pacIpOCTpaHEHUE
CBETAa, pa3JI0kKEHUE OEJIOro CBETa B CIIEKTP, U3yUEHHE CBOMCTB N300pa’KEHUS B TJIOCKOM
3epKajie M CBOMCTB HM300paKeHUs NpeIMeTa B coOuparouieil auH3e, HabJo/IeHue
CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3IIYUCHHUS): CAMOCTOSTEIbHO COOMPATh YCTAHOBKY
U3 U30BITOYHOTO Habopa 0OOPYIOBaHMSI, OMUCHIBATH XOJI OIBITA U €ro pPEe3yJbTaThl,
(bopMyIMpOBaTH BHIBOIBI,



IPOBOANUTH TPU HEOOXOJUMOCTU CEPUI0 NPSIMBIX H3MEPEHMH, ONpENEsisl CpeaHee
3HaYeHHe u3MepseMoil BenuuuHbl ((PoKycHOe paccTosiHHe coOUparoel JIUH3BI),
00OCHOBBIBaTh BBIOOP CrI0C00a M3MepeHus (M3MEPUTENBHOTO pubopa);

IPOBOJNUTH HCCIIEOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH C HCIIOJIIb30BAHUEM
OPSIMBIX U3MEPEHUH (3aBUCUMOCTh IIyTU OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBUYKEHUU
0e3 HaualbHOW CKOpPOCTH, Mepuoaa KojJeOaHui MaTeMaTUYECKOTr0 MasgTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTH YIJIa OTPAXKEHUsSI CBETA OT YIJIa MAJCHHS U yria MPEIOMIIEHHS OT
yria MajgeHus): IJIaHUPOBaTh MCCIEAOBAHUE, CAMOCTOSITENIBHO COOHMpaTh YCTaHOBKY,
(¢uKcHpOBaTh pe3yNbTaThl NOJYYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEIUYMH B BUJE
TaOJIUI ¥ TpaUKOB, €1aTh BEIBOIBI 110 PE3YIbTaTaM UCCIIEI0BAHUS;

IPOBOJAUTH KOCBEHHBIE H3MEpeHUs1 (U3MUECKUX BEIMYMH (CpedHssi CKOpOCTh U
YCKOpPEHHE Teja MPU PABHOYCKOPEHHOM JBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJCHMS,
KECTKOCTh TPYKUHBI, KOA(DPUIMEHT TPEHUs CKOJBKEHMs, MEXaHHYecKas pabora u
MOIIHOCTh, YacTOTa W Tepuoja KoJeOaHU MaTeMaTH4eCKOro U MpPY>KUHHOTO
MasTHUKOB, OITHYECKas CHJIa COOMpAIOIIed JIMH3bI, pPAJAMOAKTHBHBIA  (OH):
IUIAHUPOBATh W3MEPEHMs, COOMpPATh 3KCHEPHUMEHTAIBbHYIO YCTAHOBKY M BBINOJHSATH
U3MEpPEHHUs, Clenysl MPEIIOKEHHON HMHCTPYKUMHU, BBIYUCIATh 3HAUEHUE BEIIMYUHBI U
aHAIM3UPOBAaTh IIOJYYECHHBIE pPE3ynbTaTbl € YYETOM 33JaHHOM NOTPEUIHOCTH
U3MEpPECHUM;

coON0aTh TMpaBWia TEXHUKM O€30MacHOCTH TMpu  paboTe ¢ J1abopaTOPHBIM
000opy10BaHUEM;

pa3ianyaTh OCHOBHBIE MPHU3HAKU HM3YyYEHHBIX (PU3MUECKHX MOJeNel: MaTepuayibHas
TOUYKa, a0COJIIOTHO TBEPIOE TEJIO, TOYEUHBIM HCTOYHMK CBETA, JIy4, TOHKas JIMH34,
IUTaHEeTapHasi MOZEJIb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO S/1pa;

XapaKTEepU30BaTh MPUHIUIBL JEUCTBUS HM3YYECHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HA MX OMHUCAHMS (B TOM YHUCIE: CIUAOMETP, JATYUKHU TOJ0KECHHUS,
paccTosiHUSL U YCKOPEHHUsI, paKeTa, 3X0JIOT, OYKH, IEPUCKOI, oToannapar, ONTHUYECKHUE
CBETOBOJIBI, CIIEKTPOCKOII, JO3UMETp, KaMmepa BuibCOHa), HCIONB3ys 3HAHUSA O
CBOMCTBaxX (PU3NUYECKUX ABJICHUN U HEOOXOAUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMATHYHbIE PUCYHKH M3YUYEHHBIX TEXHHUYECKHX YCTPOMCTB,
U3MEPUTENBHBIX NPUOOPOB U TEXHOJOTMYECKUX MPOIECCOB MPU PEIICHUU Yy4eOHO-
NPAKTHUYECKHUX 3a]a4, ONTUYECKHUE CXEMbI JJI MOCTPOCHUS H300paKEHUH B IIOCKOM
3epKajie ¥ COOMparoIieHi JIMH3E,

OPUBOAUTH TpUMEPhl (HAXOAUTh HWHGOPMAIMI0O O MpUMepax) MNPaAKTUYECKOIro
UCIIOJIb30BaHUsl (U3MYECKUX 3HAHUM B TMOBCEIHEBHOW KU3HU Uil OOECrHedeHHUs
0e30macHOCTH TpU OOpallleHud ¢ MpudopaMu HW TEXHUYECKHUMH YCTPOMCTBAMH,
COXpaHEHHUS 3JI0OpPOBbS M COOJIIONIEHUST HOPM DKOJIOTUYECKOTO TIOBEJCHHS B
OKPYXKaroLIEN Cpeie;

OCYILECTBIATh IMOMCK HH(popMauuu Qundyeckoro cojepxkanuss B MHTepHere,
CaMOCTOSITENILHO (OPMYJIMPYsl TMOUCKOBBIM 3allpoc, HAXOOUThb IYyTHU OIPEAEICHMUS
JIOCTOBEPHOCTH TIOMY4YeHHOW HH(OpPMALMM Ha OCHOBE HMEIOIIMXCS 3HAHUH U
JIOTIOJTHUTEIBHBIX HCTOYHUKOB;



UCIIOJIb30BaTh MPH BBIMIOJHEHUH Y4YEOHBIX 3aJaHUl HAYYHO-TOMYJISIPHYIO JIUTEPATYPY
(bu3nYeCKOro co/epkaHus, CIpaBOYHbIE MaTepHallbl, pecypchl cetu MHTepHeT, BiaaeTh
npuéMaMyi KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpazoBaHus HWHGOPMALUMKU U3 OJHOMN
3HAKOBOU CHCTEMBI B JIPYTYIO;

co3aBaTh COOCTBEHHbIC MMUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(GOPMAIIH U3
HECKOJIbKMX HUCTOYHUKOB (U3WYECKOTO COACpKaHHs, MyOJUYHO TMPEJCTABIATH
pe3yNbTaThl MPOEKTHON WJIM HCCIIEI0BATENbCKON AEATENBHOCTH, MPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh M3YYCHHBIM MOHSATUWHBIN anmapar u3y4aeMoro paszeia (U3UMKU U
COMPOBOXK/IATh BBICTYIJICHUE TMpe3eHTalMell ¢ y4y€ToM OCOOCHHOCTEH ayJauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounvecTBO 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HanmMeHoBaHMe pa3/iejioB U TeM MPOrpaMMbl Kourpoabsnbie IIpakTuyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Paznen 1. ®usuka u €€ poJsib B MO3HAHUHU OKPYKAKIIEr0 MUPa
bubmuorexa [JOK
1.1 o - e 2
VISHICE  HAYRa O TpHpoX https:/m.edsoo.ru/7£416194
1.2 DOu3nYeCKUe BETUYNHBI 2 1 bubmorera [IOK
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO/ TTO3HAHUS 2 1 bubmorera [IOK
' i A https://m.eds00.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BellleCcTBa
bu6nmoreka [JOK
2.1 1
Crpocnue pemectsa https://m.edsoo.ru/7f416194
2.2 JIBr>KeHWe 1 B3aUMOJICVCTBHE YaCTHI] BEIECTBA 2 1 bubmorexa HOK
' A H Bett https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPEratHblc COCTOAMA Betlectha https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3znen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
bu6mmorexa [IOK
A M
3 CXAHITICCROC ABIDKCHHC 3 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
3.2 nu 4 1
HEPIHA, Macea, HAOTHOCTD https://m.edsoo.ru/7f416194
33 Cuna. Bune! cun 14 1 2 Eubmorexa IIOK

https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Hroro no pazneny

21

Pasznea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTE U ra3oB

41 Hasnenue. llepenaya naBneHust TBEPAbIMU TE€IIAMH, )KUIKOCTIMHU U 3 bubnmoreka [JOK
' razamu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2
Jlapitetine KiAKoCTH > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4. A
3 TMOChepHOe AaBnecHHe 6 https://m.edsoo.ru/7f416194
4.4 JleiicTBUE KUAKOCTH U r'a3a Ha MOTPYKEHHOE B HUX TEJIO 7 3 bubmorexa HOK
' s 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznea 5. Pa6ora u MOIHOCTB. JHEPrust
bu6mmoreka [IOK
> PaboTa 1 MOMHOCTE 3 ! https:/m.edsoo.ru/7£416194
bubmuorexa [JOK
5.2 I1 5 1
POCTRIE MEXATIIMT https:/m.edsoo.ru/7£416194
bu6mmoreka [JOK
>3 Mexanmaeckas sueprus 4 ! https://m.edsoo.ru/7f416194
Hroro no paszaeny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KUIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
OBLIE
Nen/n = HaumeHoBaHMe Pa31esioB H TeM IPOrPAMMBI Konrtpoasusie  Tpakriueciue (mudporrre)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3pgen 1. TensioBbIe IBJICHUS
1.1 CTpoeHHE U CBOMCTBA BEIIECTBA 7 bubmorexa LIOK
’ p = https://m.edsoo.ru/7f4181ce
bubnunorexa LIOK
1.2 Temnoseie nponeccer 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
2.1 DIIEKTpUUYECKUE 3apsaabl. 3apsoKeHHBIE TEIa U UX B3aUMOJIEHCTBHE 7 1 bubnnorexa [IOK
) p e A https://m.edsoo.ru/7f4181ce
bubnuoreka [{OK
2.2 I1 i % 2 2
OCTOSIHHBIN 3JIEKTPUUYECKUN TOK 0 7 hitps//m.cdsoo.ru/7f418 ] ce
bubnmnorexa LIOK
2.3 M 6 1 1.5
ATHHTHRIC ABJICHUA https://m.edsoo.ru/7f4181ce
bubmmoteka IIOK
24 ) 4
JICKTPOMATHUTHAS HHAYKITHA https://m.edsoo.ru/7f4181ce
Hroro nio pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
udpoBbie
Ne i/ HanmeHnoBaHue pa3ie/ioB U TeM IPOrpaMMBbI Konrpoabnbie IIpakTnuyeckue (witcpp )
Bceero oOpa3oBaTe/ibHbIE
padoTshI padoTsI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
bubmuorexa [JOK
1.1 Me €CcKoe eHue ObI € 10 1
XaHUYECKOE IBUKEHHUE U CITOCOOLI €r0 OIMMCAHUSI hitps//m.cdsoo.ru/74 1 ada6
b K
1.2 B3aumonelicTBue Ten 20 1 3 nbsmorexa LO
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHBT COXpAHCHUA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pasznen 2. Mexannuyeckue KoJ1e0aHUA U BOJIHEI
bubmuorexa [JOK
2.1 M §) 7 3
CXAHMICCKHC KOJICOaHUA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnn4deckue Bo .3 8 1 3
XAHIHACCIUE BOIHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
3.1 DIIEKTPOMArdHUTHOE IOJIE U DJIEKTPOMATrHUTHBIE BOJIHEI 6 2 bubmmorexa [IOK
’ p p https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pasznen 4. CBeToBbIC IBJIEHUS
bu6mmorexa [IOK
4.1 3ako acpocTpaHe cBeTa 6 2
KOHDI paCHIPOCTPAHCHHA CBET https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
4.2 JI o 6 3
HHSBL I OTITHHECKHE TPHOOPET https://m.edsoo.ru/7f41a4a6
4.3 Paznosxenue 6enoro cBeta B CIIEKTP 3 2 bubnuotexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

Hroro no paszneny 15
Pa3gen 5. KBanToBbIe IBJIeHUSA
bubmuoreka [JOK
5.1 Hcnyckanue v morjomnieHue CBeTa aToMoM 4 1 hitps-//m.cdsoo.ru/7f4 1a4a6
bu6mmoreka [IOK
32 (CTpoetine aToMHOro s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0 NI MOYJIb
bubmuorexa [JOK
6.1 [ToBTOpeHue 1 06001IeHNE COaepKAHUS Kypca PU3HKH 3a 7-9 Kitacc 9 2 hitps://m.cdsoo.ru/7f4 lada6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbBIE
Ne uudposbie
Tema ypoka Konrpoabnsie IIpakrnyeckue
n/n Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsbl
| ®dusuka — Hayka o npupoze. SApnenus npupojasl. Duszndeckue |
SIBJICHUS
) MexaHuyeckue, TEIIoBbIe, JIEKTPUUYECKUE, MAarHUTHBIE, CBETOBBIE, 1
3BYKOBBIE SIBJICHUS
3 @u3nYecKUe BEIMYHUHBI U UX H3MEPEHUE 1
4 VYpok-uccnenopanue "M3mepenue reMepaTypbl Ipy MOMOLTA 1 1
AKUJKOCTHOTO TEPMOMETpA U 1aTYUKa TeMIepaTypbl"
Kak ¢u3snka u gpyrue eCTeCTBEHHBIC HAYKH U3YYAIOT IPUPOY.
. bubnnorexa [IOK
5 EctecTBenHOHay4yHBIN MeTO1 To3HaHUs. Onrcanue GU3NIECcKux 1
R . https://m.edsoo.ru/ff09f72a
SIBJICHUI C IOMOUIBIO MOJENIEH
Ypok-uccnenosanue "[IpoBepka rumnoTe3sl: JaTbHOCTH MOJIETA
6 [IapyKa, MyIMEeHHOr0 TOPU30HTAILHO, TEM O0JIbIle, YeM OO0JIbIIe 1 1
BBICOTA MMycKa"
. Crpoenue BeniecTBa. ONBITHI, JOKa3bIBAIOIINE TUCKPETHOE | bubnnorexa [JOK
CTPOEHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBH)KEHME YaCcTHUIl BEIIECTBA 1 bubnmorexa [IOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenoBanue «ONBITH 10 HAOTIOJCHHUIO TETIJIOBOTO | |
pacUIMpPEHHUS Ta30B»
10 ArperaTHble COCTOSIHUSI BEIIECTBA 1
B3anMocBs3b Mex 1y CBOMCTBaMH BEIIECTB B Pa3HbBIX arperaTHbIX
bubnunorexa LIOK
11 COCTOSIHHSIX U UX aTOMHOMOJIEKYJIIPHBIM cTpoeHneM. OcoOeHHOCTH 1
N https://m.edsoo.ru/ff0a0378
arperaTHBIX COCTOSTHUI BOJIBI
12 Mexanunueckoe ABuxkeHue. PaBHOMEpHOE 1 HEPAaBHOMEPHOE | bubnmnorexa [JOK

JBIKEHUE

https://m.edsoo.ru/ff0a05¢c6



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

bubnunoreka LIOK

13 CKopocte. ExuHHLb! CKOpOCTH https://m.edsoo.ru/ff0a079c

14 Pacuet myT 1 BpeMEHH IBUKEHUS bubmorexa HOK

https://m.edsoo.ru/ff0a0ae4

15 WNuepuus. 3akoH unepuun. B3anmoaencreue Tean Kak NpUYrMHa bubmmoreka [JOK
U3MEHEHUSI CKOPOCTH JIBUKEHUS TEI https://m.edsoo.ru/ff0a0c10

16 ITnoTHOCTE BemiecTBa. PacueT Macchl 1 00beMa Tejia o ero bubnunorexa LIOK
IJIOTHOCTH https://m.edsoo.ru/ff0a0fee

17 Jlaboparopuas pabota «OnpeneneHne IIOTHOCTH TBEPIOTO TEIay

18 Permrenne 3agaud mo treMe "IlmoTHOCTE BeliecTsa" Bubmiorexa OK

https://m.edsoo.ru/ff0al23c¢c

19 Cula Kak XapakTepUCTHKa B3auMoielcTBUs Tesl. Cuia ynpyrocTtH.
3akoH ['yka

20 Jlaboparopuas padota «/3y4eHrne 3aBUCUMOCTH PACTSHKCHHUS
(medopmanum) py>KHHBI OT TIPHIIOKEHHOW CHITBDY

21 SIBnenune TaroreHus. Cujia TSHKECTH

” CBs13b MEXly CHIIOHN TSKECTH U Maccoil Tena. Bec tena. Pemenue bubnunoreka LIOK
3aga4 no teme "Cuna Tsokectu" https://m.edsoo.ru/ff0al778

3 Cuia TshKeCTH Ha Apyrux riaHetax. Gusndeckue XapakTepUCTHKU bubnnorexa [JOK
MJIaHeT https://m.edsoo.ru/ff0al1502

bubnuoreka [{OK

24 Vswepene e Jlunamonmerp https://m.edsogm/ffOMScc

bu6mmoteka IIOK

25 Bec rena. Hepecomocts https://m.edsogru/fanl778

26 CrnoxeHue IByX CHJI, HallpaBJIEHHBIX 110 OJTHOM TIPSIMOM. bubmmoreka [JOK
PaBHOnelicTBYIOIIASA CHIT https://m.edsoo.ru/ff0ala70

27 Pemenue 3anau no teme "PaBHoxelcTBytomas cuin'

)3 Tpenue cKoJIbXEHUs U TPEHHE MOKOA. TpeHre B IpUpoJie U bubnuotexa [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabota «/3ydeHne 3aBUCUMOCTH CHUJTbI TPEHUS

29 CKOJIBJKEHUS OT CUJIBbI IABJIICHUS U XapaKTepa CONMPUKACAIOLIUXCS bubmmorexa LIOK

ITOBEPXHOCTEW»

https://m.edsoo.ru/ff0alcc8
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30

Pewrenne 3ana4 Ha onpeeneHue paBHOACHCTBYIOIIEH CUIIBI

Pemenue 3amau mo remam: «Bec Tenay, «I padudeckoe

but6mmoreka [IOK

3 n3o0paxeHue cumy, «Cuibly, «PaBHOJIEHCTBYIOMIAS CHID) https://m.edsoo.ru/ff0alde0
KonTponbhas pabota no Temam: «MexaHUYeCKOE JBUKECHHEY,
32 «Macca, mIoTHOCTBY, «Bec Tenay, «[ padudeckoe n300pakeHue
cuy, «Cuibh»
33 JHanenue. CriocoObl yMEHBITICHUS U YBEIIMUCHUS JTaBJICHUS bubmorexa [IOK
https://m.edsoo.ru/ff0a20a6
14 JlaBneHue raza. 3aBUCMMOCTb JIaBJICHHsI ra3a OT 00bEMa, bubnuorexa [{OK
TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBineHus TBEPABIMU TEIAMM, )KUAKOCTIMH U Fa3aMH. bubnuorexa [IOK
3akoHn [lackains https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B KUAKOCTH U rase, BbI3BAHHOE JIECTBUEM CHUIIbI bubnnoreka [JOK
TSKECTU https://m.edsoo.ru/ff0a2718
37 Pewrenue 3ampau no reme «JlaBiaeHue B KUAKOCTH U rase. 3akoH bubmmoreka [JOK
[Tackansa» https://m.edsoo.ru/ff0a2826
Bbu6mmoteka [JOK
38 Coobuiarommecs cocyakt https://m.edsogru/fanZWO
39 I'mppasinueckuii npece bubamorexa LOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBOH KUIKOCTHBIN HACOC
Atmocdepa 3emmu. [IpudnHbI CyIIIeCTBOBaHUS BO3IYIIHOM
41 000109KH 3eMJTH. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT bubmmorexa [IOK
https://m.edsoo.ru/ff0a2b5a
BBICOTHI HaJl ypOBHEM MOPSI
bubnmnoreka [JOK
42 Bec Bo3ayxa. ATmMocdepHoe 1aBieHne hitps://m.c dsofm /f0a2b5a
bubmmoreka [JOK
43 Nsmepenne armocdeproro nasnenus. OnbiT Toppudenin hitps://m.c dsoclfru J0a2das
44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT BHICOTHI HAJl yPOBHEM bubnmnorexa [JOK
MOps https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoua. ATMocdepHoe AaBIeHHE Ha pa3IMYHbIX bu6muoreka [IOK

BbBICOTax

https://m.edsoo.ru/ff0a2fc4
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46 Pemenwue 3anay mo Teme "AtmochepHoe naBienue"
47 JlelicTBUE ®UJKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEIO. bu6muoreka [IOK
ApxumenoBa cuiia https://m.edsoo.ru/ff0a3276
43 JlaboparopHas padota «Onpeenenre BhITATKUBAIOIIEH CHIIBI, 1 bubmmoreka [JOK
JIEUCTBYIOLIEH HA TEJIO, TOTPYKEHHOE B )KUIKOCThH) https://m.edsoo.ru/ff0a33fc
49 Jlaboparopuas pabota mo Teme «lccrienoBanre 3aBUCIMOCTH BECa 1 bubmmoreka [JOK
TeJa B BOJIE OT 00bEMA MOTPYKEHHOM B KUJAKOCTh YaCTH TEJIa» https://m.edsoo.ru/ff0a3514
bu6nmoreka [IOK
50 llnapatite Tex https://m.edsoo.ru/ff0a3a96
51 JlaboparopHas pabota "KoHCcTpynpoBaHHe apeoMeTpa Uin !
KOHCTPYMPOBAHUE JIOJKHU U OIpeIeIeHNe e€ rpy30MoabEMHOCTH"
57 Pewmenue 3anad no remam: «IlimaBanue cynos. BoznyxoraBanue», Bbu6mmoteka [JOK
«/laBieHue TBEPAbIX TEN, )KUIAKOCTEH U ra30B» https://m.edsoo.ru/ff0a3654
bubnunoreka LIOK
> Mexaitiriecicas pagora https://m.edsoo.ru/ff0a3f82
bubnnorexa [JOK
54 MommnocTts. EquHune MoniHOCTH https://m.edsoi_.[ru/fan3f82
55 Ypok-uccnenosanue "Pac4€r MOIHOCTH, pPa3BUBAEMON ITPU |
noabEMe 1o jgecTHuue"
56 [Ipoctele Mexanu3msl. Peruar. PaBHOBecHe CHIT Ha pblyare
57 KonTponbHas pabota mo Teme «JlaBneHue TBepbIX Tell, JKUIKOCTEH
1 ra3oB» / Beepoccuiickas mpoBepoyHas paboTa
53 PezepBHblit ypok. Pabota ¢ Tekctamu 1o teme «JlaBiaeHue TBEpABIX bubmmoreka HOK
Tel, )KUJKoCTel 1 ra3oB» / Beepoccuiickas mpoBepouHas paboTta https://m.edsoo.ru/ff0a4ffe
59 Prryaru B TexHuke, ObITy U nipupoje. JlaboparopHas padota 0.5 bubmmoreka [JOK
«MccnenoBanne yCciIOBHI paBHOBECHS PhIUara https://m.edsoo.ru/ff0a478e
60 Pemenue 3agad nmo reme «Y ClIOBUSI paBHOBECHUS pblyara bubmorexa HOK
https://m.edsoo.ru/ff0a48a6
61 Koaddunment nonesnoro neiicteust Mmexanusma. JlaboparopHas 0.5
pabora «3mepenne KII/l HakTOHHON MTIIOCKOCTH
62 Pemenue 3amgau mo teme "Pabora, momuocts, KITJ[" bubmorexa LHOK

https://m.edsoo.ru/ff0a4c48
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bubnunoreka LIOK

63 Mexanudeckas 3Heprusi. Kunetnueckast v OTEHIIMAIbHAs SHEPT U 1 hitps://m.cdsoo.ru/f0ad252
64 3aKOH COXpaHECHHSI MEXaHUYECKON SHEPIUU 1 bubmorexa HOK
https://m.edsoo.ru/ff0a4360

Ypok-3KCrIepuMEHT 1o TeMe "IKCIEPUMEHTAIBHOE ONPEACIICHUE

65 W3MEHEHUS KHHETUYECKON U MOTEHIMAIBLHON YHEPTUH TTPU 1 1
CKATBIBAHUHM T€JIa IO HAKJIOHHOM MJIOCKOCTH"

66 KonTponbnas pabota mo Teme «PaboTa u MOIIIHOCTh. DHEPTHUS 1

67 PesepHsblil ypok. Pabora ¢ Tekctamu o Teme "MexaHudeckoe | bubnuoreka [JOK
IBMKeHue" https://m.edsoo.ru/ff0adee6

68 PesepBHblit ypok. Pabora ¢ Tekctamu o reme "Pabota. MomHoCTb. 1
Oueprus"

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHBIE
Ne undgposbie
o Tema ypoka Beero Kontpoabusbie IlpakTuueckue 06pazoBaTETbHbIC
padoTshI padoTsI pecypen
| OCHOBHBIE TIOJIOKEHHS MOJIEKYJIIPHO-KMHETUYECKON TEOPUH U UX 1 bubnnoreka [HOK
OIIBITHBIE TTOATBEPKACHUS https://m.edsoo.ru/ff0a5256

2 Macca u pazmep aTOMOB U MOJIEKYJI 1

3 Monenu TBEPAOTO, KHUIAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a540e

OOBsicHeHHE CBOMCTB TBEPIOTO, KHUIKOTO U Ta3000pa3HOTO
4 COCTOSIHMM BEIIECTBA HA OCHOBE ITOJIOKEHUH MOJIEKYJIIPHO- 1
KMHETUYECKOU TEOPUHU

5 Kpucrannmuueckue u amopdHbIe TenIa 1 bubmmorexa LHOK
https://m.edsoo.ru/ff0a5800

6 CmauuBaHue M KamWUBIPHOCTh. [loBepXHOCTHOE HATSHKEHHE 1 bubmorexa HOK
https://m.edsoo.ru/ff0a5530

7 TemuoBoe paciiupeHue u cxxaTue 1 bubmmorexa [OK
https://m.edsoo.ru/ff0a5a26

2 Temneparypa. CBsi3b TeMIIEpaTyphbl CO CKOPOCTHIO TETIOBOTO 1

JIBKEHUS YaCTHI]

9 Buytpennss sneprus. CriocoObl U3MEHEHUs1 BHYTPEHHEH dHeprun 1 bubmmorexa [OK
https://m.edsoo.ru/ff0a5c60
bu6mmoreka [IOK

10 Brget remronepenan ! https://m.edsoo.ru/ff0a6412

1 VYpok-koupepenius "IIpakTrueckoe UCMOIB30BaHNE TEMIOBBIX | 1 bubnuotexa [JOK

CBOWCTB BEIIIECTB U MAaTEPUAJIOB B IIEJISIX dHEPTrocOepekeHus " https://m.edsoo.ru/ff0a65c0

12 KommuectBo TenmnoTel. Y IenbHas TEMIOEMKOCTD 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a6976

13 VYpaBHeHue TermoBoro 6ananca. TemiooOMeH 1 TeroBoe | bubnmnoreka [JOK

paBHOBecHe

https://m.edsoo.ru/ff0a7088
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Jlaboparopnas padota "VccrnenoBaHue sBICHUS TEIUIO0OOMEHA TIpU

bubmuoreka [JOK

14 CMEIIMBAaHUM XOJOJAHOW U ropsiuel Boibl" https://m.edsoo.ru/ff0a6a98
15 Pacyer konudecTBa TEIOTH, HEOOXOAMMOTO JJIsSI HATPEBAHUS Tella U
BBIJICJISIEMOTO UM MPU OXJIAXKJICHUU
16 JIaboparopHas padota "OmnpeseneHue yaeabHON TeIT0EeMKOCTH bubnmoreka [JOK
BemiecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIMBA. Y IebHAs TEIJIOTa CTOPaHUs bubmmorexa [IOK
https://m.edsoo.ru/ff0a7bSa
18 [InaBneHue u oTBEpI€BAaHUE KPUCTAIUIMYECKUX TEN. Y I€TIbHas bubmmoreka [JOK
TEIUIOTA IUIABJICHUS https://m.edsoo.ru/ff0a71d2
19 JlaboparopHast pabota "OnpenerneHne yaenbHON TETUIOTHI TUTaBICHUS bubnnoreka [JOK
abaa" https://m.edsoo.ru/ff0a72fe
bubmuorexa [JOK
20 [TapooOpazoBanue u koHAeHCaus. Vicnapenue hitps-//m.cdsoo.ru/f0a740c
21 Kunenue. Y nenpHas Temnora napooOpa3zoBaHus U KOHICHCAIIUH. bubnnoreka [JOK
3aBHCHMOCTB TEMIIEPATYPBI KATICHHUSI OT aTMOC(HEPHOTO JaBICHUS https://m.edsoo.ru/ff0a786¢
” Brnaxnocts Bo3ayxa. Jlaboparopuas padota "Onpenenenue bubnuorexa [JOK
OTHOCHUTENIbHOM BJIAXXHOCTH BO3ayXxa" https://m.edsoo.ru/ff0a7628
23 Pemrenue 3amau Ha onpeeneHne BIaKHOCTH BO3IyXa
24 [Tpuntmne! paboTel TemaoBbix aBurareneif. [laposas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS
)5 KIIJI remmoBoro asuratens. TenaoBble JBUTATENH U 3alIUTa bubnuotexa [JOK
OKpY’Karolel cpebl https://m.edsoo.ru/ff0a7c7¢c
26 3aKOH COXpaHEHMs U MPEBPALLEHUS SHEPTUU B TEIUIOBBIX MpoLieccax
27 [TonroToBka K KOHTPOJIBHOU paboTe 1o TeMe "TensoBble SBIeHMUS. bubnnoreka [JOK
N3meHneHune arperaTHbIX COCTOSIHUI BeniecTa' https://m.edsoo.ru/ff0a832
)3 Kontponbnas padota o teme "TemnoBeie siBnenus. 3menenue bubnuotexa [JOK
arperaTHBIX COCTOSIHUH BerecTa" https://m.edsoo.ru/ff0a86ae
29 Onektpuzarus Ten. [[Ba posia dIeKTPUIECKUX 3apsiioB
30 VYpok-uccnenoBanue "IaeKTpu3anus TeJI UHAYKLIUEN U IPU

COMPUKOCHOBEHUH"
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bubmuorexa [JOK

31 B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona hitps://m.cdsoo.ru/ff0ag7ed
1 Onekrpruyeckoe nosie. HarpsKeHHOCTh 3JIEKTPUUYECKOTO MOJS. bubmmoreka [JOK
[TpuHIMIT CYynEepno3UIIUKU AIEKTPUUECKUX TTOJIeH https://m.edsoo.ru/ff0a8a0a
3 Hocurenu snexTpuueckux 3apsaoB. DJIEeMEHTApHBIN 3apsi.
CrpoeHue aToMa
14 [IpoBOIHUKY U TUATEKTPUKHA. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO bubnnoreka [HOK
3apsana https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha NpUMEHEHUE CBOMCTB AJIEKTPUUYECKUX 3apsJI0B bubmorexa HOK
https://m.edsoo.ru/ff0a90cc
36 DNEKTPUYECKUH TOK, YCIIOBUS €r0 CyHIeCTBOBaHUs. VIcTOUHUKH bubnnorexa [HOK
3JIEKTPUUECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JleficTBUA SIIEKTPUYECKOTO TOKA bubmorexa LHOK
https://m.edsoo.ru/ff0a96b2
18 VYpok-uccnenoBanue "JleiicTBUE ANEKTPUYECKOTO OIS HA 1
MPOBOJHUKHU U JUAJIEKTPUKH"
39 DNEeKTPUYECKUM TOK B METAJIJIaX, )KUJIKOCTSAX U ra3ax bubmmorexa LHOK
https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas 1erb U €€ COCTaBHbIE YaCTH
A1 Cuna Toka. JlaboparopHas pabota "V3mepeHue u peryiupoBaHue 0.5 bubnuorexa [IOK
CHJIBI TOKA" https://m.edsoo.ru/ff0a8bd6
4 Dnektpuyeckoe HanpsikeHue. Bonbtmerp. JlabopaTtopHast pabora 0.5 bubnuotexa [JOK
"N3mepeHue u peryJmpoBaHye HalpsHKeHNs " https://m.edsoo.ru/ff0a%e14
43 CornpoTuBiieHHE TPOBOAHUKA. Y JCIBHOE COMPOTHUBIIEHNE BEIIIECTBA bubmorexa HOK
https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTH DJIEKTPUIECKOTO
44 COTIPOTHUBIICHUS MMPOBOJAHUKA OT €r0 JUIUHBI, TUIOMIAIN TTOIIEPEYHOTO 1 bubmmorera [IOK
cevens 1 MaTepuana” https://m.edsoo.ru/ff0aa738
45 3aBHUCHMOCTD CHJIBI TOKA OT HampspKeHHs. 3akoH OMa JuTsl yuacTka bubnmnoreka [JOK
1 (S0051 https://m.edsoo.ru/ff0aad44a
46 JlaGopatopHnas pabora "HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, 1 bubnnoreka [JOK

UJIYLIETO Yepe3 Pe3UCTOp, OT COMPOTHBIICHUS PEe3UCTOpa U

https://m.edsoo.ru/ff0aa04e
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HaIpshKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapajuIeIbHOE COCTUHEHUS MPOBOTHUKOB
43 Jlaboparopuas padota "IIpoBepka npaBuiia CI0KEHUS HAMPSKSHUH 1 bubnmoreka [JOK
MPY MOCIE0BATEIbHOM COCIMHEHUH JIBYX PE3UCTOPOB" https://m.edsoo.ru/ff0aaas58
49 Jlaboparopuas padota "IIpoBepka npaBmiia ajisi CUIIBI TOKA MIPH | bubnnoreka [HOK
napajuieJIbHOM CO€IMHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3aga4 Ha npuMeHeHue 3akoHa Oma 11 pa3aunqHOro bubmuorexa [JOK
COE€IUHEHUS IPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
bubmuoreka [JOK
51 PaboTa 1 MOIIHOCTH AJIEKTpHYECcKOro Toka. 3akoH [[xoymnsa-JIeHia
B P oy B https://m.edsoo.ru/ff0ab124
5 JIaboparopHas pabdota "Omnpenenenre paboThl U MOIITHOCTH 1 bubnuorexa [JOK
3JIEKTPUYECKOIo ToKa" https://m.edsoo.ru/ff0ab3e0
53 DNEKTPUYECKUE SN U MTOTPEOUTEIN IIEKTPUICCKON YJHEPTHH B bubnuorexa [JOK
obITy. KopoTkoe 3aMbIkaHuE https://m.edsoo.ru/ff0ab660
54 [TocTosiHHBIE MATHUTHI, UX B3aUMOJICHCTBHE
55 Vpok-uccnenosanue "M3yueHne moned MOCTOSIHHBIX MAarHUTOB" 1 bubmmorexa LHOK
P e https://m.edsoo.ru/ff0ac3d0
56 MarnutHoe noje. MarautHoe noJie 3eMJIM U €r0 3HaYeHUe JJis bubnuotexa [JOK
KU3HU Ha 3emMJie https://m.edsoo.ru/ff0acOba
[ToaroroBka Kk KOHTPOJIBHON paboTe 1Mo TeMe "DNeKTpUIecKue
57 3apsabl. 3apsHKEHHBIE Tela U UX B3aUMOIeHCTBU. 110CTOSIHHBIN bubmorexa LHOK
PABL 3P . | ) https://m.edsoo.ru/ff0abd2c
AIEKTPUUYECKUIN TOK
KonTponbHas padota no Teme "IneKkTpuyecKue 3apsiibl.
. . bubmuorexa [JOK
58 3apspKeHHBIC Tela U UX B3auMOAeUCTBUS. [1oCTOSTHHBINM
. " = https://m.edsoo.ru/ff0abea8
anekTpuyeckuit Tok" / Beepoccuiickas mpoBepounas pabota
59 PesepBHrlIit ypok. Pabora ¢ Tekcramu o teme "llocTostHHBII bubnmoreka [JOK
anekTpuueckuii Tox" / Beepoccuiickas mposepouHas pabota https://m.edsoo.ru/ff0acdc6
60 OmnpIT OpcTena. MarHuTHOE MOJIe DJIEKTPUIECKOro Toka MaruutHoe bubnuotexa [JOK
I10JI€ KATYILIKUA C TOKOM https://m.edsoo.ru/ff0ac1d2
61 [IpuMeHeHue 27eKTpOMarHuToB B TexHUKe. JlabopaTopHas pabota 0.5 bubnmnoreka [JOK

"N3y4yeHue neiicTBUS MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a
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3JI€KTpOI[BI/II‘aTeJIB MMOCTOSIHHOT'O TOKa. Mcnoiap30Banue

6 AJIEKTPOJIBUraTeaeil B TEXHUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE. | bubnmoreka [JOK
JlabGopaTtopHas pabota "KoHcTpynpoBaHue U U3ydeHUE pabOThI https://m.edsoo.ru/ff0ac86¢
AJIEKTpOABUTATEINS "

63 OneiTel Dapanes. 3aKOH AEKTPOMarHuTHOW nHAyKuu. [IpaBuno 1
Jlenna

64 OnekTporerepatop. CriocoObl MOTYyYEHUS SIEKTPHUUECKON SHEPTUH. 1
DNEKTPOCTAHIINK Ha BO30OOHOBIISIEMBIX HCTOYHHUKAX YHEPTHH

65 [ToaroroBka K KOHTPOJILHOM paboTe MO TeMe "IIEKTPUIECKUEC U 1
MarHuTHbIE SIBJIEHUSA"

66 Kontponbnas pabota 1o teme "DNEKTPUIECKUE U MarHUTHBIC | bubnuorexa [JOK
SIBJICHUS " https://m.edsoo.ru/ff0acb14

67 PesepBHblit ypok. Pabora ¢ Tekcramu 1o reme "Temnsosbie siBiaeHUs " 1 bubmmorexa LHOK

https://m.edsoo.ru/ff0accSe

63 PesepBHblii ypok. Pabora ¢ Tekctamu 1o teme "MarHuTHbIe |
siBJICHUS "

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 14.5
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9 KUIIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
o/ Tema ypoka Beero Konrpoabnsie IIpakruueckue B —
padoThI padoTsbI pecypeni
1 Mexanundeckoe qBr>XeHue. MarepuaiibHasi TOUKa 1
2 Cucrema orcueta. OTHOCUTEIIBHOCTh MEXaHUYECKOTO ABUKECHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NMpAMOIIMHEIHOE ABUKEHUE 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0ad19a
4 HepaBaomepHoe npsamonuneiiHoe npuwxkenue. Cpeaass u 1
MT'HOBEHHAsl CKOPOCTh
5 [TpsimonHeHOE paBHOYCKOPEHHOE ABMKEHUE. Y CKOPEHUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0ad8d4
6 CKOpOCTh MPSIMOJIMHEHHOTO paBHOYCKOPEHHOTO BMKEHUs. [ 'paduk |
CKOPOCTH
. JlabopaTtopHas pabota "OnpeeneHrue yCKOpeHHs Tesa Mpu | ) bubnnorexa [JOK
PaBHOYCKOPEHHOM JIBM>KCHHUH 10 HAKJIOHHOM TUIOCKOCTH" https://m.edsoo.ru/ff0adb18
8 CBobOonHoe nagenue tei. OneiTel [anunes 1
9 PaBHOMEpHOE nBUXKEHNUE IO OKpYx)HOCTH. [Ieprnoxa u yacrtora | bubmmnoreka HOK
obparenus. JInHeitHas U yriioBasi CKOPOCTH https://m.edsoo.ru/ff0ae176
10 LleHTpOCTpEMHUTEIIBLHOE YCKOPEHUE 1
. bubmuoreka [JOK
11 Ilepssriit 3akoH Hprorona. Bextop cuiibl 1 hitps://m.c dsoclfru E0ac612
. N bubnmoreka [JOK
12 Bropoii 3akon HetoTona. PaBHOI€lCTBYIOIIAs cria 1 hitps://m.c dsofru Sff0acT2a
. bubnmnorexa [JOK
13 Tperuii 3akon Herorona. Cynepno3unus cui 1 hitps://m.c dsoc]fru 6026982
14 Pemenne 3a1au Ha npuMeHeHne 3aKk0HOB HproTOHA 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0aebbe
15 Cuna ynpyroctu. 3akoH ['yka 1 bu6muoreka [JOK
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https://m.edsoo.ru/ff0aeca2

16 Pemenue 3anau no teme «Cuna ynpyroctu»

17 JlaGopatopHas pabota «OnpenenaeHne 5KeCTKOCTH MPYKHUHBI bubamorexa LOK
https://m.edsoo.ru/ff0ace28
bubnunorexa LIOK

18 Cra Tperms https://m.edsoo.ru/ff0af738

19 Pemenue 3amau no reme «Cusa TpeHUS» bubmorexa LIOK
https://m.edsoo.ru/ff0afa26

20 JlaboparopHas padota "Onpenenenue kodhhuimeHTa TpeHUI bubmmoreka [JOK
CKOJIbXKeHus" https://m.edsoo.ru/ff0af8be

21 Pemenne 3amau no reme "3akonsl Hetorona. Cuna ynpyroctu. Cuna bubnnorexa [JOK
TpeHus" https://m.edsoo.ru/ff0atb8e

2 Cuna TsKeCTH M 3aKOH BCEeMHUPHOTO TATOTEHHUS. Y CKOpEHHE Bu6mmoteka [JOK
¢BOOOIHOTO IMaEHUS https://m.edsoo.ru/ff0af044

3 Ypoxk-kordpeperuus "/[BukeHue Te1 BOKPYT TPaBUTAIIMOHHOTO
ueHTpa (Conneunas cucrema). ['anaktuxu"

24 Pemenue 3amgau o reme "Cuiia TSXKECTH U 3aKOH BCEMUPHOTO bubnnorexa [JOK
TATOTCHUS" https://m.edsoo.ru/ff0af5f8

25 IIepBas kocmuueckast CKopocTb. HeBecoMocTh M eperpy3ku bubmmorexa LIOK
https://m.edsoo.ru/ff0af33c¢

PaBHOBecue marepuanbHOI Touku. AOCOTIOTHO TBEPAOE TEINO.

26 PaBHOBecue TBEPIOro TENa € 3aKPEIIEHHOW OCBhIO BPALLIEHUS. bubmmorexa LIOK
MowenT crtbr. LIeHTp TskecTH https://m.edsoo.ru/ff0afe36
PaBHOBecue marepuanbHOI Touku. AOCOTIOTHO TBEPAOE TEINO.

27 PaBHOBecue TBEPIOro TENa ¢ 3aKPEINIEHHOW OCBhIO BPALLIEHUS.

MowmenT cunsl. LienTp TsxecTn
but6mmorekxa [IOK

28 Pemenue 3anau no teme "MomeHT cuibl. Llentp TspxecTn" hitps://m.cdsoo.ru/fR0b02bd

79 [ToaroroBka Kk KOHTPOIBHOM paboTe Mo Teme "MexaHudeckoe bubnuotexa [JOK
nBmkenue. Bzaumonetictsue ten" https://m.edsoo.ru/ff0b0408

30 KonTponbhas pabota no teme "MexaHndeckoe ABHKEHUE. bubmuoteka [IOK

Bsaumonaericteue Tea"

https://m.edsoo.ru/ff0b06ec
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WNmnynbe Tena. UMnynbsce cuiibl. 3aKOH COXpaHEHUSI UMITYJIbCA.

bubnunoreka LIOK

31 Ynpyroe u Heynpyroe B3auMoOJIeUCTBHE https://m.edsoo.ru/ff0b07fa
32 Pemenue 3amau no reme "3akoH coOXpaHEHUs UMITyJIbCa" bubmorexa [IOK
https://m.edsoo.ru/ff0b096¢
33 Ypoxk-koHpepenuus "PeakTuBHOE ABIKEHHE B IPUPOJAE U TEXHUKE"
34 Mexannueckas paboTa U MOIIIHOCTh bubmmorexa [JOK
https://m.edsoo.ru/ff0b0a84
35 Pabora cuibl TsDKECTH, CUITBI YIPYTOCTH U CUJIBI TPEHUS bubamorexa LOK
https://m.edsoo.ru/ff0b0db8
36 JlaboparopHas pabota «Onpenenenne paboThl CHIIbI TPSHHSI IIPU
PaBHOMEPHOM JIBUKEHHUU TeJIa 110 TOPU30HTATHHOM MTOBEPXHOCTH
37 Cas3b sHeprun u pabotsl. [loTeHunanbHas sHeprus
38 Kunernueckas sueprus. TeopeMa 0 KHHETUUECKON YHEPTUU bubmorexa [IOK
https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
bubnnorexa [JOK
40 JlabGopaTtopHast pabota «/3yueHue 3akoHa COXpaHEHUS YIHEPTUN» hitps-//m.c dsocL>.Iru b1 2fe
41 KonebarenbHoe ABM)KEHUE U €T0 XapaKTEPUCTUKU brbmmorexa [TOK
https://m.edsoo.ru/ff0b1858
bubmmoreka HOK
42 3aryxaromue konebanus. BeinyxaeHHbie koneOanus. Pezonanc hitps://m.c dsoc]fru JOb200
43 MaremaTrueckuil U IpyKHUHHBIA MassTHUKU
44 Ypok-uccienoBanue «3aBUCUMOCTh Tieproa KojaebaHuit ot bubnnorexa [JOK
JKECTKOCTH IPY>KHUHBI U MAaCCHI ITPy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBpaiieHue 3HePTUN MPU MEXAaHUYECKHUX KOJIeOaHUSIX
46 JlaGopaTtopHnast pabota «OrnpeaesieHne 4acTOThl U IepHo/ia bubnmnoreka [JOK
KOJIeOaHUH PYKUHHOTO MasITHUKA) https://m.edsoo.ru/ff0blaec
47 JlaGopatopHas pabota «I[IpoBepka HE3aBUCUMOCTH MEPHUO/IA bubmuoteka [IOK
Kosie0aHuil Tpy3a, MOIBEIIEHHOTO K HUTH, OT MacChl Tpy3a» https://m.edsoo.ru/ff0b197a
43 Mexaandeckue BoHBI. CBOWCTBA MEXaHHYECKHUX BOJIH. but6mmorekxa [IOK

HpOIIOJ'ILHLIC H IOMCPCUHBIC BOJITHBI

https://m.edsoo.ru/ff0b21fe
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Ypok-koHpepenmus "MexaHnuecKre BOJIHBI B TBEPAOM Telle.

49 .
Ceiicmuueckue BOJIHbI"
50 3ByK. Pacnipoctpanenue u oTpakeHHe 3ByKa
51 Ypok-uccienoBanue "HaOroaeHne 3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"
52 I'pomKoCTb 3ByKa U BbICOTA TOHA. AKYCTHUECKUN PE3OHAHC
53 Ypok-koHpepenius "YibTpa3Byk U HHGPa3BYK B IPUPOIC U bubmuorexa [IOK
TeXHUKE" https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka K KOHTPOJLHOM paboTe Mo Teme "3aKOHBI COXPaHEHHUS. bubmmoreka [JOK
MexaHnnyeckue Kojie0aHus U BOJTHBI" https://m.edsoo.ru/ff0b25{0
55 KonTtponpHas padora o Teme "3aKoHbI COXpaHEHUSI.
Mexannueckue KosiebaHusi ¥ BOJTHBI"
56 DNEeKTPOMarHUTHOE MOoJj€e. DIEKTPOMATHUTHBIE BOJIHBI bubmmorexa LIOK
https://m.edsoo.ru/ff0b2abe
57 CBOMCTBA 2JIGKTPOMArHUTHBIX BOJTH
58 Ypok-koHpepennus "llkaia 31eKTPOMarHUTHBIX BOJIH. bubmmorexa [JOK
Hcnonb3oBanue 3JI€KTPOMArHUTHBIX BOJIH ISl COTOBOM CBSA3U" https://m.edsoo.ru/ff0b2fe6
59 VYpok-uccnenosanue "M3ydeHue CBONCTB AEKTPOMArHUTHBIX BOJIH bubnnorexa [JOK
C TIOMOIIbIO MOOUIIEHOTO Tesedona" https://m.edsoo.ru/ff0b2c6¢c
60 Pemienue 3a1au Ha onpeieIeHUE YaCTOThI U ITTUHBI
3JIEKTPOMArHUTHOW BOJIHBI
61 DnekTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoimHOBBIE bubmuoreka [JOK
CBOIICTBA CBETA https://m.edsoo.ru/ff0b31d0
6 Ucrounuku cBerta. [IpsMonnHeiiHOe paclipocTpaHEHHUE CBETA. bubnnorexa [JOK
3atmenust CosHia v JIyHbl https://m.edsoo.ru/ff0b3658
63 3aKoH OTpakeHMs cBeTa. 3epKaia. Pemenue 3aj1au Ha IpUMEHEHNE bu6muoreka [JOK
3aKOHA OTPAXKEHUs CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenomienue cBera. 3aKOH MPEIOMIICHUS CBETA Bubmmorexa [IOK
https://m.edsoo.ru/ff0b3aca
65 [TonHoe BHYTpeHHEe oTpaxkeHue cBeta. Mcrnonb30BaHue MoaIHOro bubnuotexa [JOK

BHYTPCHHCTO OTPAKCHUA B OIITUYCCKUX CBCTOBOJAAX

https://m.edsoo.ru/ff0b3c5¢c



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

JlaboparopHnas pabota "HccienoBanre 3aBUCIMOCTH yTIia

66 MIPEIOMJICHUS] CBETOBOTI'O JIy4a OT yIJla MaJIeHHs Ha TPaHUIle
"Bo3ayx-cTekiao""

67 Ypok-koHpepenus "Vcnonb30BaHre TOTHOTO BHYTPEHHETO
OTPa)KEHHUS: CBETOBO/IbI, ONITUKOBOJIOKOHHAs CBSI3b"

bubmuorexa [IOK
68 JIunzel. OnTruyeckas cuiia JIMH3bI 1
https://m.edsoo.ru/ff0b3{2¢c
. bubmuorexa [IOK

69 [Moctpoenne n3o0paskeHu B TMH3aX 1

https://m.edsoo.ru/ff0b444a

70 JlaboparopHnas padota "Onpenenenue (HOKYCHOTO PacCTOSHUS U bubnmnoreka HOK
ONTUYECKOM CHIIBbI coOuparoieit TMH3b1" https://m.edsoo.ru/ff0b4206

bubmuoreka [{OK

71 Ypok-koH(pepenmus "OnTuiaeckre TMH30BbIC TPHOOPHI"

P depern pHOOp https://m.edsoo.ru/ff0cOa7e
bubmuoreka [{OK

72 I'ma3 xak onrtuueckas cucrema. 3peHue 1

https://m.edsoo.ru/ff0b4684

73 Ypoxk-koudepennus "ledexrsl 3penus. Kak coxpanuts 3penue"

74 Paznoxenue 6enoro csera B ciektp. OnbiTel HetoToHa. Cnoxxenue Bu6mmoteka [JOK
CIIEKTPAJIbHBIX LBETOB. [lucnepcus ceera https://m.edsoo.ru/ff0c0f4c
JlaGopaTtopHnast pabota "OMBITHI 1O Pa3I0KEHUIO OEJI0T0 CBETa B

bu6mmoteka IIOK
75 CIIEKTP Y BOCIIPHUSTHUIO [IBETA MPEIMETOB MPHU UX HAOIIOJACHUU Yepe3
" https://m.edsoo.ru/ff0cOe2a
[[BETOBBIC (DUIIBTPHI
76 VYpoxk-nipakTukyM "BoJTHOBBIE CBOMCTBA CBETA: UCTIEPCHUSI,
uHTepdepeHus u qudppaxus'
bu6nunorexa LIOK
77 OmneiTel Pesepdopa u mraneTapHasi MOJIEb aTOMa
popa P A https://m.edsoo.ru/ff0c12a8

78 ITocrynarter bopa. Moaens aroma bopa

79 Ucnyckanne u normonieHne ceeta atoMoM. KBanTtsl. JInneituarsie but6mmorekxa [IOK
CIIEKTPBI https://m.edsoo.ru/ff0c144c

but6mmorekxa [IOK

80 VYpoxk-npaktukyMm "HabnroaeHne ciekTpoB UCITycKaHus"

P P ™ A P Y https://m.edsoo.ru/ff0c1550
. bubnuotexa [JOK
81 PannoakTuBHOCTE U €€ BUIBI

https://m.edsoo.ru/ff0c1672
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bubnunoreka LIOK

82 Ctpoenue atomHoro siapa. Hykinonnas Moaens hitps://m.cdsoo.ru/ff0c] 8ac
83 PannoaktuBHbIE ipeBpanieHus. M30Tomnsl Bubmaorexa ITOK
https://m.edsoo.ru/ff0clal4
84 Pemenue 3amau no teme: "PagnoakTuBHbIE npeBpaieHus" bubmmorexa LIOK
https://m.edsoo.ru/ff0c1b4a
85 [lepuon nonypacnana
26 Ypok-koH(pepennus "PagnoakTuBHBIC U3TYICHHS B IPUPOJIC, bubmmoreka [JOK
MEJIUINHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
%7 SnepHble peakuu. 3aKOHbI COXpPaHEHUS 3apsAJ0BOIO U MacCOBOTO bubnuoreka [IOK
Yucel https://m.edsoo.ru/ff0c1c58
88 DHeprus CBA3M aTOMHBIX sijiep. CBsA3b MAacChl U SHEPTUU bubmmorexa LIOK
https://m.edsoo.ru/ff0c1d7a
89 Pemenue 3agau no teme "Snepueie peakiuu"
90 Peaxiuu cunrtesa u nenenus saep. Mcrounuku sueprun CosiHIa U bubmmoreka [JOK
3BE3] https://m.edsoo.ru/ff0c1e88
01 Ypok-koHpepennus "SAnepuas sHepreTuka. JlendcTeus
pPaIuOaKTUBHBIX U3TyUYE€HUN HA KUBBIE OpraHU3MBbI"
9 [ToaroToBka Kk KOHTPOJIBHOM paboTe Mo Teme "DIeKTpOMarHuTHOE bubmmnoreka HOK
1oJie. JNEeKTpOMarHuTHele BOJIHBL. KBaHTOBBIE SIBICHUS" https://m.edsoo.ru/ff0c223e
93 KonTposnbHas paboTa no Teme "IIeKTpOMarHuTHOE TOJIE.
DneKTpoMarHuTHbIe BOJHBI. KBaHTOBBIC siBiIeHUS"
94 [ToBTOpenue, o600menne. JlaboparopHsie pabOTHI IO KypCy bubnnorexa [JOK
"B3aumonericteue Tea" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, 06001meHNe. Pemenne pacyeTHBIX U KaYeCTBEHHBIX bubnuotexa [JOK
3aj1a4 1o teme "TemnoBsie mpoiecch” https://m.edsoo.ru/ff0c2572
96 [ToBTOpenwue, 0600MIeHNE. PereHne pacueTHbIX U Ka4eCTBEHHBIX bubnuotexa [JOK
3agad o teme "KIIJ] TeruroBeIx aBurareneii" https://m.edsoo.ru/ff0c2a22
97 [ToBTOpenue, 06001meH e. Pemenne pacdeTHIX U KaueCTBEHHBIX bubnmnorexa [JOK
3amay o Teme "KIIJ anexrpoycraHoBOK" https://m.edsoo.ru/ff0c2b30
98 [ToBTOpenue, 06061menue. Jlaboparopasie paboTHI IO KypCy bubmmorexa [IOK

https://m.edsoo.ru/ff0c2¢52
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"CBeToBbIC SBICHUS"
99 [ToBTOpenue, 0600meHue. Pabora ¢ Tekctamu 1mo Teme "3aKOHbI | but6mmoreka [IOK
COXpaHEHHUs B MEXaHHKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0600meHue. Pabora ¢ Tekcramu mo teme "Kosebanus | bubnunorexa LIOK
1 BOJIHBI" https://m.edsoo.ru/ff0c2¢82
101 [ToBTopenue, o6o0menue. Pabora ¢ Tekctamu 1o Teme "CBETOBbIE | Bbu6muotexa [JOK
SIBJICHUS" https://m.edsoo.ru/ff0c3044
102 IToBTOpenue, 0600meHue. Pabora ¢ Tekcramu mo Teme "KBaHTOBast 1
u siiepHas ¢pusnka'
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 27
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IMPOBEPSIEMBIE IIPEIMETHBIE PE3YJIBbTATBI OCBOEHUSI OCHOBHOU
OBPA3OBATEJBHON TPOIT'PAMMbBI OCHOBHOI'O OBIIETO OGPA3OBAHUS

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTAThl 0CBOECHHUSI OCHOBHOI 00pa30BaTe/IbHOM
MPOrpaMMbl OCHOBHOI'0 00111ero 00pa30BaHuUsA

1.1

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATHUSA

1.2

1.3

pas3iinyaTth SABJICHHUA 11O OIIMCAHHUIO HX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,

JIEMOHCTPHUPYIOIIUX JaHHOE (PUINIECKOE SBICHUE

pacrno3HaBaTh POSIBIICHUE N3YUEHHBIX (PU3NYECKUX SBJICHUI B OKPY)KAIOIIEM MUPE, B
TOM 4YuciIe (U3NYECKUE SIBICHUS B IPUPOZE, MPH ITOM MEPEBOAUTH MPAKTUUECKYIO
3aJadqy B Y4eOHYIO, BBIJIENATH CYIIECTBEHHBIE CBOWCTBA (MPH3HAKH) (HUIUIECKUX

SIBJIEHUU

1.4

OIUCHIBATh U3YyUYCHHbIE CBOMCTBA TeJ U (PU3NYECKUE SBJICHUS, UCTIONIB3Ys (PU3NUECKUE
BEJIMYMHBI, @pPU ONMCAHWU TPABUIBHO TPAaKTOBaTh  (U3UYECKUH  CMBICIH
UCHOJb3yEeMbIX BEIMYMH, HMX OO003HAUE€HUS U €JUHMLBI (U3NYECKUX BEIMYUH,
HaXOJUTh (POPMYIIBI, CBS3BIBAIONINE TAHHYIO (PU3MUYECKYIO BEIMYHMHY C JPYTHMHU

BCJIMYHNHAMU, CTPOUTH rpa(bI/IKI/I HU3YUCHHBIX 3aBHCHUMOCTEM (I)I/I3I/I‘leCKI/IX BCIINMYHH

1.5

1.6

1.7

1.8

XapaKTCPU30BaTh CBOMCTBA TCII, (1)I/ISI/IIICCKI/IG ABJICHUSA MW TPOUECCHI, HCIIOJIb3Yys
HU3YUCHHBIC 3aKOHBbI, IIpU 3TOM JaBaTb CJIIOBECHYIO q)OpMy.HI/IpOBKy 3aKOHa H

3aIMUCbIBAThb €0 MaTCMATHYCCKOC BBIPAKCHHUEC

OOBSACHATh (PU3MUECKHE SBJICHMS, IPOLECChl M CBOMCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYaIil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BhIABIATh NPUUYHMHHO-
CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1 — 2 JIOTMYECKUX LIaroB ¢ ONOpPOH Ha
1 — 2 wu3yuyeHHBIX CBOHCTBa (PU3MUECKUX SIBICHHH, (PU3MUYECKUX 3aKOHA WIN

3aKOHOMEPHOCTH

pemate pacuy€THble 3amaud B 1 — 2 1eHCTBHUS, UCIONIB3YS 3aKOHBI U (HOPMYIIbI,
CBSI3bIBAaIOIIME (U3MYECKHE BEJIWYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJlauu
3aMnMchIBaTh KPaTKOE YCJIOBME, MOJACTaBIATh (DHU3MUECKHE BETUUYMHBI B (POPMYJBI U
MIPOBOJIUTH PACUEThl, HAXOAUTh CIPABOYHBIE JAaHHBIC, HEOOXOIUMBIE IS PELICHHS

3a]1a4, OIIEHUBATh PEATUCTUYHOCTD NOJy4YeHHON (hPU3HMUECKON BEITMUNHBI

pacrno3HaBaTh MNPOOJEMBbI, KOTOpPbIE MOXXHO PEUIUTh MpPU MOMOUIM (PU3NYECKUX
METOZIOB, B OIHMCAaHWU HCCJIEJOBAHMS BBIIETATh MPOBEPSIEMOE MPEANOIOKEHUE
(rumotesy), pa3iauyaTh M HHTEPIPETHUPOBATH IOJTYYEHHBIH pe3ylbTaT, HAXOIUTh

OIINOKHU B X0 OIlbITa, ACJIaTh BBIBOJBLI I10 €TI0 pC3yJibTaTaM

1.9

MIPOBOJIUTH OTIBITHI 10 HAOTIOACHUIO (PU3UUECKUX SBICHUN MM (PU3NYECKUX CBOMCTB

Ten: (GOopMyIUPOBaTh MpPOBEpPSEMble MPEANOIOXKEHUs, COOUpaTh YCTAaHOBKY U3




MIPEIJI0KEHHOTO 000PYAOBAHHUS, 3aIIUCHIBAThH XO/1 ONbITa U (POPMYIHPOBATH BHIBOIBI

1.10

BBITIOJIHATE NPSAMBIC HM3MEPEHUS C HCHOIBb30BAaHWEM AaHAJIOTOBBIX M IH(POBBIX
npuOOpOB, 3aMMCHIBATH IOKa3aHUS MPUOOPOB C YYETOM 3aJaHHON abCOMIOTHOU

MOTPEIIHOCTH U3MEPEHUI

1.11

1.12

1.13

1.14

IIPOBOJIUTH MCCJIEIOBAHUE 3aBUCUMOCTH OJHOM (PM3MYECKOM BEIMYMHBI OT APYrou ¢
WCTIOJB30BAHUEM TMPSIMBIX HM3MEPEHHH, y4acTBOBaTh B IUIAHUPOBAHUU Y4EOHOTO
UCCIIEIOBaHMsI, CcOoOMpaTh YCTAaHOBKY U  BBINOJHAT  WU3MEPEHHUs,  Clenys
NPEUIOKEHHOMY IUIaHy, (UKCHPOBaTh pe3yJabTaThl IOJYYEHHOH 3aBUCHMOCTHU
(bu3nMYecKUX BEJUYMH B BUJIE IPEAJIOKEHHBIX TaOIMIL U TpapUKOB, Je1aTh BHIBOJIBI 11O

pe3yJibTaTaM HCCIIeA0BaHUs

IMPOBOAWUTL KOCBCHHBLIC HU3MCPCHUA (1)H31/I‘ICCKI/IX BCJIIMYHH, CJICOYyS HpGI[JIO)KGHHOfI
HHCTPYKIMU: TIpU  BbIIIOJIHCHUHA I/ISMepeHI/Iﬁ CO6I/IpaTb OKCIICPUMCHTAJIbHYIO

YCTAaHOBKY U BBIYHCJIATH 3HAYCHUC MCKOMOM BEITUIHHBI

coOnrofaTh TNpaBWiIa TEXHUKUM Oe30MacHOCTH TMpu padore ¢ J1abopaTOPHBIM

o0opynoBaHUEM

yKa3blBaTh  NPUHUUIBl  JEUCTBUA NPUOOPOB U  TEXHUYECKUX  YCTPOICTB,
XapaKTepu30BaTh MPUHLHUIBI JEHCTBUA H3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB € MOMOILBIO UX OMHMCAHMS, UCMOJIb3Ysl 3HAHUS O CBOMCTBaX (hU3MUECKUX

SIBIICHUH U HCO6XO,Z[I/IMLIG (bI/ISI/ILIeCKI/Ie 3aKOHBI U 3aKOHOMCEPHOCTU

1.15

IPUBOAUTH NpUMEpPbl (HAXOAUTh HMHPOPMALMIO O MpHUMepax) MPaKTHUYECKOro
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B IMOBCEJIHEBHOM MHU3HU [UIsl oOecreueHus
0€30MacHOCTH TpU OOpallleHuH ¢ NpUOOpaMU U TEXHUUYECKUMH YCTPOUCTBAMH,
COXpAaHEHHs 3J0pOBbS M COONIOACHHUS HOPM DSKOJOTMYECKOrO IIOBEIEHUS B

OKpYJKarolllen cpesie

1.16

1.17

OCYHICCTBJIATDH OT60p HCTOYHHUKOB HH(bOpMaI_[I/IPI B CCTHU I/IHTepHeT B COOTBCTCTBUU C
3aJaHHBIM IMOHMCKOBBIM 3aIIPpOCOM, Ha OCHOBEC UMCIOIIUXCA 3HAHHUH U HyTeM CpaBHCHUA
Pa3JINIHBIX HCTOYHHKOB BBIACIIATD I/IH(I)OpMa]_[I/IIO, KOTOpasa SABIIACTCA

MIPOTUBOPEYUBOI UM MOXKET OBITH HEJJOCTOBEPHOM

MCIOJIb30BaTh MPU BHINOJHEHUHM YUEOHBIX 3aJlaHUIl HAYYHONOMYJISIPHYIO JIUTEPATYpPY
¢u3nUecKoro cojep:KaHus, CHpPaBOYHBbIE MaTepualibl, pecypchl cetu HHTepHer,
BJIa/IeTh NMpUEMaMH KOHCIEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUHU U3

OJIHOM 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOILIEHHs HAa OCHOBE 2 — 3
MCTOYHHUKOB HH(pOpMaMU (PU3HUECKOTO CONEpKaHMs, B TOM YHCIE IIyOJUYHO JeiaTh
KpaTKHe COOOILIEHHsI O pe3yJIbTaTax MPOEKTOB WM y4eOHBIX HCCIEI0BAHUMN, IPH 3TOM
IPaMOTHO HCIIONB30BaTh M3YYECHHBIH MOHATUHHBIA amnmapar Kypca (pusmkw,

COIIPOBOXAATH BHICTYIUICHHE MTPE3EHTAIHeH

1.19

MIPH BHIIOJHEHUH Y4EOHBIX MPOEKTOB M HUCCIIEIOBAaHUI pacripeeniaTh 00S3aHHOCTH B




8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1.1

TpyNIl€ B COOTBETCTBUHM C TIOCTaBICHHBIMH 33Jla4aMH, CICAUTH 34 BBITIOJHEHUEM
TJIaHa IEHCTBUH, aJIEKBAaTHO OLICHUBATh COOCTBEHHBIN BKJIA/l B JESATEILHOCTD TPYIIIIBI,

BBICTpanBaTh KOMMYHHUKATHUBHOC BBaHMOHeﬁCTBHe, YUUTBIBAsA MHCHUEC OKPYKAKOIIUX

IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM
MPOrpaMMbl OCHOBHOI'0 00111ero 00pa30BaHuUsA

HCIIOJBb30BAaTh IIOHATHUA

1.2

1.3

pas3inuaThb ABJICHHUA IIO OIMCAHUIO HUX XAPAKTCPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,

JEMOHCTPUPYIONIUX JIaHHOE (PU3UYECKOE SIBJICHUE

pacrno3HaBaTh POSIBIICHUE U3YUEHHBIX (PU3NYECKUX SBJICHUI B OKPY)KAIOIIEM MUPE, B
TOM 4uciie (U3NYECKUE SIBIICHUS B MPUPOAE, NPU 3TOM IEPEBOAUTH MPAKTHUECKYIO
3aJady B Y4eOHYIO, BBIIENSTH CYIIECTBEHHbIE CBOWCTBA (TMPHU3HAKK) (HU3NUECKUX

SIBJIEHUU

1.4

OTHCHIBATh U3YUEHHBIE CBOMCTBA TeJ U (pU3MUeCKUe SABICHUS, UCTIOIb3Ys PU3NUECKUE
BEeJIMYMHBI, TP  ONWCAHUM TPABWIBLHO  TPAKTOBATh  (U3MUYECKUH  CMBICI
UCIOJIb3YEMBIX BEIHUYWH, 0003HAYCHUS U €TUHUIIBI (DU3HUECKUX BEITUYMH, HAXOIUTh
(hopMysbl, CBA3BIBAIONINE TaHHYIO (DPU3UYECKYIO BEIMYMHY C APYTUMHU BEJIMUYUHAMH,

CTPOUTH Fpa(bI/IKI/I HU3YUYCHHBIX 3aBUCHUMOCTEM (bI/I3I/I‘{eCKI/IX BCIIMYHH

1.5

XapaKTepu30BaTh CBOWCTBA TelN, (PU3WYECKUE SBICHUS U TMPOIECCHI, HCHOIb3Ys
W3y4YeHHBIE 3aKOHBI, TMPH JTOM JIaBaTh CJIIOBECHYIO (HOPMYJIUPOBKY 3aKOHA U

3aIUCBIBATh €TI0 MATCMATHYCCKOC BbIPAKCHHUC

1.6

1.7

OOBACHTH (DU3MYECKUE TPOIIECCHl M CBOMCTBA TEN, B TOM YHCIIE U B KOHTEKCTE
CUTyallU  IPAKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATH  IPUUYUHHO-
CJIEJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 | — 2 JIOTUYECKUX IIaroB ¢ MOMOIIBIO 1
— 2 W3y4eHHBIX CBOMCTBAa (UNYECKUX SIBICHUN, (U3MUECKUX 3aKOHA WIH

3aKOHOMEPHOCTH

pemate pacy€THble 3a7aud B 2 — 3 [eWCTBUA, UCIONB3YS 3aKOHBI U (HOpMyIbl,
CBSI3bIBAaIOIIME (U3MYECKHE BEJIWYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJlauu
3alMUChIBaTh KPAaTKOE YCJIOBHE, BBISIBIATh HEJOCTATOK JAHHBIX JUIS PELICHMS 3aJa4H,
BBIOMPATh 3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE ISl €€ PelIeHHs, TPOBOJUTH PACUETHI

" CPAaBHUBATH MOJTYUYCHHOC 3HAYCHUC q)HSquCKOﬁ BCJIIMYHUHBI C U3BCCTHBIMHU JaHHBIMU

1.8

pacrno3HaBaTh MNPOOJEMBbI, KOTOPHIE MOXXHO PELIUTh NpPU MOMOLIM (UINYECKUX
METOAOB,  HCIIOJIb3YySl ~ OINKUCAHHME  UCCIENOBAHMS,  BBIACIATH  MPOBEPSIEMOE
MPENIOoJIOKEHNEe, OIEHUBATh MPAaBUIBHOCTb TMOpPsAKAa IPOBEICHHS HCCIIEIOBAHMUS,

JACJIaTh BBIBO/JbI

1.9

MIPOBOJIUTH OTIBITHI 110 HAOIIOACHUIO (PU3UUECKUX SBICHUN WM (U3NUECKUX CBOMCTB




Ten: (GOopMyIUPOBATh MpPOBEpPsSEMble MPEANOIOXKEHUsI, COOMpAaTh YCTAaHOBKY U3

NpeaAJIOKCHHOTO OGOpyI[OBaHI/IH, OIMIUCBhIBATh X0/ OIIbITa U q)OpMy.]IHpOBaTB BBIBOBI

1.10

1.11

1.12

1.13

1.14

1.15

BBITIONHATh TIPSMBIE HM3MEPEHHUsT C WCIOIb30BAaHHUEM aHAJIOrOBBIX MPUOOPOB U
NaTYNKOB (PU3MYECKUX BEIIMYMH, CPAaBHUBATH pE3YyJbTaThl H3MEpPEHUl C yu&ToM

3aJJaHHO} a0COIOTHOM MOTPEIIHOCTH

MIPOBOANTH MCCIIEAOBAHNUE 3aBUCHMOCTH OJHOHN (DM3MUECKON BEIMYMHBI OT JPYTOH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHU: IJIaHUPOBATh HCCIEAOBAaHUE, COOUPATh
YCTaHOBKY U BBINIOJIHATH U3MEPEHHUS, CIEAysl MPEIOKCHHOMY TUIaHy, (UKCUPOBATH
pe3yNbTaThl MOTYYCHHON 3aBUCUMOCTH B BUJE TaOIUI] U TpaduKOB, JAeaTh BbIBOJIbI

110 pe3yJibTaTaM MCCIEA0BAHUS

IMPOBOAWTL KOCBCHHLIC M3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIMYHH: IIJIAHUPOBATbL U3MCPCHUA,
CO6I/IpaTB OKCIICPUMCHTAIIbHYIO YCTAHOBKY, CJICAYA HpeﬂHO)KeHHOﬁ HHCTPYKIUU, U

BBIYUCIIATH 3HAYCHUEC BCIIMYHNHbBI

coOnrofaTh NpaBWia TEXHUKM Oe30macHOCTH TMpu pabore ¢ 1abopaTOpHBIM

o0opynoBaHUEM

XapaKTCPU30BaTh IMMPUHIIUIIBL IIef/'ICTBI/Iﬂ HU3YUCHHBIX HpI/I60pOB N TCXHUYCCKUX
YCTpOﬁCTB C OHOpOﬁ Ha UX OIIKMCAaHU, UCIIOJIb3yd 3HAHUA O CBOMCTBax q)HSquCKI/IX

SIBJIGHUN ¥ HEOOXO0AUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH

pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPONMCTBA M H3MEPUTENIbHbIE MPUOOPHI IO
CXeMaM M CXEMAaTUYHBIM PHUCYHKAM, COCTABJIATH CXEMBI DJJIEKTPUYECKHUX LENEH ¢
IIOCJIEI0BATEIBHBIM U NAPAJUICIIBHBIM COSAMHEHUEM DIIEMEHTOB, pa3jinyasi yCIOBHBIE

0003HaYEHHS IJIIEMCHTOB QJICKTPHUYICCKUX Lenei

1.16

IPUBOAUTH NpUMEpPbl (HAXOAWUTh HMH(POPMALMIO O MpHUMepax) MPaKTHUYECKOro
UCIOJIb30BaHUs (PU3NYECKMX 3HAHUM B IOBCEIHEBHOM XHU3HU [UIsl oOecreueHus
0e30macHOCTH Npu OOpaIleHuu ¢ NpUOOpPaMU M TEXHUYECKUMH YCTPOHCTBAMH,
COXpAaHEHHs 3J0pOBbS M COONIOACHHS HOPM DSKOJOTMYECKOrO0 TIOBEIEHUs B

OKpYJKalollleH cpese

1.17

1.18

OCYHICCTBIIATH IMOUCK I/IH(bOpMaI_[I/II/I (I)I/ISI/I‘-ICCKOPO COACPIKaHUA B CCTHU I/IHTepHeT, Ha
OCHOBE€ HMECIOIIMXCS 3HAHUM H HYTéM CpaBHCHHUA OOIMOJHUTCIIBHBIX HWCTOYHUKOB
BBIACIIATD I/IH(I)OpMaL[I/IIO, KOTOpasa SABJIACTCA HpOTHBOpG‘-IPIBOﬁ WA MOXET OBITh

HEJIOCTOBEPHOM

UCIOJIb30BATh MIPH BBHINOJIHEHUH Y4eOHBIX 3aJJaHUN HAyYHO-MOMYJISPHYIO JUTEPATypy
(bu3n4ecKoro cojep:kKaHus, CIpPaBOYHbIE MaTepualbl, pecypchl cetd HHTepHert;
BJaJeTh NMpUEMaMU KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHusi WHGPOpPMALUU U3

OJIHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

co37aBaTh COOCTBEHHBIE IMHCHbMEHHBIE M KpAaTKHE YCTHBIC COOOIIEeHUs, 00001mas
MH(POPMAILIMIO U3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COAEp>KAHHs, B TOM UHUCIIE

nyOJIMYHO TPEACTaBIATh  PE3YyNbTAaThl MPOEKTHOM WM  HMCCIIEI0BATENbCKOM




NesITeIbHOCTH, IPU STOM I'PaMOTHO HMCHOJIb30BaTh U3yYEHHBIH MOHATUNHHBINA anmapar

Kypca (pU3UKH, COMPOBOX/IATh BHICTYINICHHE MTPE3eHTAI[eH

1.20

IpPU BBINIOJHEHUH Y4YeOHBIX MPOEKTOB W HCCICAOBAHUHM (U3UUECKUX IPOLIECCOB
pacrpenenaTe 00A3aHHOCTU B IPYIIE B COOTBETCTBUM C ITOCTABJICHHBIMU 3a/layaMH,
CIICIUTH 3a BBIIIOJIHCHUEM ILIaHA JECUCTBUH M KOPPEKTUPOBATh €ro, ajcKBaTHO
OLIEHUBAaTh COOCTBEHHbI BKJIAJ B  JAEATENBHOCTh  IPYIIBL,  BbICTPAUBAThH

KOMMYHHUKAaTHBHOE B3aUMOICHCTBHUE, IPOSBIISASL TOTOBHOCTH pa3peniath KOH(PIUKTHI

9 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

IIpoBepsiemble mpeMeTHbIE Pe3yJbTATHI OCBOEHUsI 0OCHOBHOI 00pa30BaTeIbHOI
NMPorpaMMbl OCHOBHOT0 00111ero o0pa3oBaHusi

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

pasiiniaTth ABJICHHA 11O OIIMCAHHUIO UX XApPAaKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB,

ACMOHCTPUPYIOIIUX NAHHOC q)HSH‘leCKOC SABJICHUC

1.3

1.4

1.5

pacrno3HaBaTh MPOSIBICHUE U3YYCHHBIX (PU3NYECKUX SBICHUI B OKPYKAIOIIEM MHUPE, B
TOM YHUCIIe (U3HUYCSCKUE SIBJICHUS B TPUPOJIE, IIPH ITOM MEPEBOIUTH MPAKTUICCKYIO
3aaqy B y4eOHYIO, BBIIETSATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (UZHYECKUX

SIBJICHUU

OTHCHIBATh U3YUEHHBIE CBOMCTBA TeJ U (PU3NUECKUE SABJICHUS, UCTIOIb3Ys PU3NUECKUE
BEIMYUHBI, TPU  ONHMCAHUM NPAaBUIBHO  TPAaKTOBaTb  (U3UYECKUH  CMBICIH
UCIOJIb3YEMBIX BEIMYMH, 0003HAUECHUS U €IUHUIIBI (PU3MUECKUX BEIUYMH, HAXOIAUTh
(GopMyIIbl, CBSI3BIBAIOIINE AAHHYIO (DPU3UYECKYIO0 BEIMUYHMHY C JIPYTUMH BEJIMYUHAMH,

CTPOUTH IpaQUKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYUH
XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SBICHHUS U IPOLECCHI, HCMOIb3Ys
U3Y4YCHHbIE 3aKOHBI, NpPHU OSTOM JlaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHa H

3aIMUCBIBATH €0 MATCMATHYCCKOC BBIPA’KCHUC

1.6

OOBSICHATh (PU3UUECKHE TPOLIECCHl M CBOMCTBA Tel, B TOM YHCIE M B KOHTEKCTE
CUTyallMil  NPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATH  NPUYUHHO-
CJIeZICTBEHHBIE CBSI3U, CTPOUTH O0BACHEHHE U3 2 — 3 JOrMYECKUX IIaroB ¢ MOMOIIBIO 2
— 3 Wu3y4yeHHBIX CBOICTBa (U3NYECKUX SBICHUN, (U3MUECKUX 3aKOHA WIH

3aKOHOMCPHOCTHU

1.7

pemaTth pacu€THble 3a7ayd (OMUpAIOIIMECs Ha CUCTeMy U3 2 — 3 ypaBHEHHH),
UCIOJIb3YSl 3aKOHBI U (POPMYJIbI, CBS3bIBAIONINE (U3NYECKUE BEIMYMHBL: Ha OCHOBE
aHaJIM3a YCJIOBUS 33/1a4M 3allMChIBATh KPATKOE YCIOBUE, BBISBIISATH HEJOCTAIONINE M
M30BITOYHBIC JTAHHBIC, BBIOWPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAMMBIC IJI PEIICHHUS,
MPOBOANTh PAacdY€éThl W OICHUBATH PEATUCTUYHOCTh TMOJYYEHHOTO 3HAYCHHS

(hUBUIECKON BEITMYUHBI




1.8

1.9

1.10

pacro3HaBarh Ipo0IeMbl, KOTOPbIE MOKHO PELLIUTh MPH MOMOIIHN (PU3UIECKUX METOIOB,
WCIIOJNIb3YSl  ONMMCAHUE UCCIEAOBAHUS, BBIICHATh MPOBEPSAEMOE MPEANOI0KEHHE,
OLIEHMBATh TMPABWILHOCTh TMOpS/AKA NPOBEICHHUS HCCIECIOBAHUS, JelaTh BBIBOJBI,

UHTEPIPETUPOBATh PE3YIbTAThl HAOIIOIEHUN U OIIBITOB

MIPOBOJIUTH OTIBITHI 110 HAOIIOACHUIO (PU3UUECKUX SBICHUN MM (PU3NYECKUX CBOMCTB
TEJ: CaMOCTOSITeNIbHO cOOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa oOopynoBaHUS,

OIMCBIBATH XOJI OIBITA U €T0 PE3yJIbTaThl, POPMYINPOBATH BHIBOIBI

MPOBOJUTH NMPH HEOOXOAMMOCTH CEpUI0 NPSMBIX H3MEPEHUH, Ompenessist cpenHee
3HaYeHUE u3MepsieMOl BeNWYHHBI ((OKYCHOE pacCcTOSHUE CcOOMparolield JUH3bI),

000CHOBBIBAThH BBIOOP CII0C00a M3MEpEHUS (M3MEPUTEIBHOTO TPHOOopa)

MIPOBOJMTH HMCCIICAOBAHNUE 3aBUCUMOCTEH (DM3MUECKUX BEITUYHH C HCIIOJIb30BAHHECM
NpSMBIX H3MEpPEHUil: TMJIAaHUPOBAaTh HCCIEIOBAHUE, CaMOCTOSTENILHO COOUpaTh
YCTaHOBKY, (DUKCHpPOBATh pPE3YJbTAThl TOTYYCHHOW 3aBHCHMOCTH (PU3NICCKUX

BCJINYHH B BUJC Ta6J'II/II_[I/I l"paCI)I/IKOB, ACJIaTh BbIBOABI 11O PE3YyJIbTaTaM HCCICAOBAHUA

1.12

IMPOBOAWTL KOCBCHHBLIC M3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIIMYHMH: IIAHUPOBAThL U3MCPCHUA,
CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BbBIIIOJIHATL HU3MEPCHHUA, CIICAYA
HpGl[J'IO)KeHHOI\/JI HHCTPYKIWH, BBIYUCIIATH 3HAUCHHUC BCJIWYMHBI W AHAJIIM3UPOBATH

IMOJIYYCHHBIC PE3YJIbTAThI C y‘{éTOM 3aJJaHHOM IMOrpeIIHOCTH HBMepeHI/Iﬁ

1.13

1.14

1.15

1.16

CO6J'II-0,Z[8.TB ImpaBujia TCXHUKHU 0e30macHOCTH pu pa60Te C Ha60paTOpHLIM

o0opyaoBaHUEM

pasiindyaTe OCHOBHBIC TIPHU3HAKW HU3YYCHHBIX (1)I/ISI/I‘I€CKI/IX Moneneﬁ: MaTcpuaJibHad
TOYKa, a0COJIFOTHO TBépI[O@ TCIIO0, TOYEYHBIN HCTOYHHK CBETAa, JIy4, TOHKasA JIMH34,

ITa"HeTapHas MOACIIb aTOMa, HYKJIOHHAsA MOJCJIb aTOMHOI'O Aapa

XapaKTCPU30BaTh IMMPUHIIUIIBL Z[GflCTBI/I?I HU3YUCHHBIX HpI/I60pOB N TEXHHYCCKHX
YCTpOﬁCTB C OHOpOI71 Ha UX OIKMCAaHUs, UCIIOJIb3YSA 3HAHUSA O CBOMCTBaxX (I)I/I3I/I‘ICCKI/IX

SIBJIGHUN ¥ HEOOXOAUMBbIe (PU3NUECKe 3aKOHOMEPHOCTH

HCIIOJIB30BATh CXCEMbI U CXEMATUYHBIC PUCYHKH U3YYCHHBIX TCXHUYCCKHUX yCTpOI\/’ICTB,
HU3MCPUTCIIBHBIX HpI/I60p0B U TCXHOJIOTHYCCKUX IIPOLECCOB IMPHU PCHICHUU yqe6H0-
MPAKTUYCCKHUX 3a/1ad, ONITUYCCKUEC CXEMBI JIA IMMOCTPOCHUA I/I306pa)KeHI/II71 B IIJIOCKOM

3epKae U coOuparoneit JTnH3e

1.17

MPUBOJUTL MpPHUMEPHl (HAXOOUTh HMHPOpPMAIMI0 O NpUMeEpax) MPaKTUYECKOro
UCMOJb30BaHUS (PU3NYECKUX 3HAHUM B TOBCEJIHEBHOW >XU3HU JJs OOecCledyeHus
0€30macHOCTH TpU OOpallleHHH ¢ MPUOOpaMU W TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHHMsS 3J0pPOBbS U COOJIOACHUS HOPM JKOJIOTUYECKOTO TMOBEACHHUS B

OKpY>Kalollen cpene

1.18

OCYILIECTBIATh MOMCK HMHGOpManMKU (PU3NYECKOro cojepxaHusi B cetu MHTepHer,
CaMOCTOSITENIbHO (OPMYIHPYS MOMCKOBBIA 3allpoC, HAXOAWUTH ITYTH OIPEACICHUS

JIOCTOBEPHOCTH TMOJY4YeHHOH HWHGOpMalMd Ha OCHOBE WMEIOIIMXCS 3HAHUN H




JOITIOJITHUTCIIBHBIX UCTOYHHUKOB

1.19

1.20

MCIOJIb30BaTh MPH BHINOJHEHUH YYeOHBIX 3aJJaHU HAyYHO-MOMYJISIPHYIO JTUTEpaTypy
¢u3M4YecKoro cojep)kaHus, CHpPAaBOYHBIE MaTepHalibl, pecypchl cetd HHTepHeT;
BIIa/IeTh NMpuUEMaMH KOHCIEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHus HHPOpPMAIUHU U3

OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIICHUSI Ha OCHOBE MH(OpMAIHH
U3 HECKOJIBKMX HCTOYHMKOB (U3UYECKOTO COJACpXkaHUA, MyOJIMYHO MPEACTaBIATh
PE3YIbTAThI HpOCKTHOﬁ NI HCCHGHOB&TGHLCKOﬁ ACATCIIBHOCTH, IIPU 3TOM I'PaMOTHO
UCIOJb30BAaTh M3YYEHHBIH MOHATUHHBINA ammapaT H3ydyaemoro paszaena (GU3MKU U
COIIPOBOKAATh BBICTYIJICHHE NpE3CHTAlMeld C y4€ToM OCOOEHHOCTEH ayauTOpUu

CBCPCTHUKOB

1.21

IIpd BBIIOJIHCHUHA y‘Ie6HBIX IIPOCKTOB H I/ICCJ'IG,I[OBaHI/Iﬁ Q)HSHHGCKHX IIpoueccoB
pacnpeacisiTb 0053aHHOCTHU B Tpymnie B COOTBETCTBUU C IMOCTABJICHHBIMUA 3ada4aMu,
CICIUTL 3a BBIIIOJHCHHCM IIJIaHA ,Z[CﬁCTBHﬁ U KOPPCKTHUPOBATHL €ro, aIACKBATHO
OLICHUBATh COOCTBEHHBIN BKJ1a/J B JACATCIBHOCTD T'pYIIIIEI, BBICTPAanBaTh

KOMMYHUKATHBHOC B3aHMOHeﬁCTBHe, IMPOABJIAA TOTOBHOCTD pa3pCulaTh KOH(1)J'II/IKTBI

HPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

7 KIIACC
Kon
Koa siementa IIpoBepsiemble 3JIeMeHTBI COAEPKAHUSA
paszjena
®U3UKA U EE POJIb B [IO3HAHWU OKPYXXAIOIETO MHUPA
®usznka — Hayka o mnpupone. SBieHuss npuponbl. dDusznueckue
1.1 SBJICHUS: MEXaHUYECKHE, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE,
CBETOBBIE, 3BYKOBBIE
Ousnyeckue  BenUUMHBL.  V3mepeHue  QU3MYECKUX  BEIMYHUH.
1.2 ®usnueckue npubopsl. IlorpemHocts u3MepeHuil. MexayHapoHas
CUCTEMA EIUHUIL
1 EcrecTBeHHOHAY4HbI METOJl TMO3HAHHUSA: HAOJIOJEHUE, MOCTaHOBKA

1.3 Hay4HOI'0 BOITPOCA, BBIABMIKEHUE TUIIOTE3, SKCIIEPUMEHT MO IIPOBEPKE

TUIOTE3, 0OBICHEHNE HAOIIOaEMOTO SIBIIEHUS

14 Onucanve pU3NIECKUX SBICHUHA ¢ TOMOIIBIO MOJIENIEH

[IpakTuyeckue pabOTHI:
Ls #H##Par##H13MepeHne pacCTOSIHUM.
' #H#HPar##13Mepenne 00bEMa )KUIKOCTU M TBEPJIOTO TeENa.

#H##Par##H#OnpeneneHre pa3MepoB MAIbIX TEJ.




#H##Par##H#I3MepeHre TeMrepatypbl MNpPU  TOMOIIM  KUJIKOCTHOTO

TEPMOMETPA U JAaTYUKA TEMIIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJJEHMA O CTPOEHNU BELLIECTBA

HiHPar#H##CTpoeHe BeIleCTBAa: aTOMbl M MOJIEKYJBI, UX pa3Mephl.

= OnbIThI, TOKa3bIBAIOUINE TUCKPETHOE CTPOCHHE BEIIECTBA
57 #HH##Par##H ]|BrokeHue dactul BeniecTtBa. CBA3b CKOPOCTH JIBUKEHUS
' YacTull ¢ Temreparypoil. bpoynoBckoe nBmxenue, 1uddysus
23 B3aunmMopeiicTBre 4acTHI] BEIIECTBA: MPUTSKEHUE U OTTAJTKUBAaHUE
#H##Par##H#ArperaTHple  COCTOSIHMS ~ BEIIECTBA: CTPOEHHUE Ta3o0B,
Y KUJKOCTEH M TBEPABIX (KPUCTAIUTMYECKUX) Tell. B3auMocBs3b MexIy
' CBOMCTBaMHM BEIIECTB B PA3HBIX arperaTHhIX COCTOSHUSAX U UX aTOMHO-
MOJICKYJIIPHBIM CTPOECHHUEM
2.5 OCOOEHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI
[IpakTuueckue padbOTHI:
#H##Par###Onenka  auaMerpa  atroMa  METOAOM  PSIOB (c
26 HCIoJib30BaHueM (otorpaduii).
' ###Par#H#H#ONbITH IO HAOJIOICHUIO TETUIOBOTO PACIIUPEHUS Ta30B.
HH#HPar#H#H#ONBITHl 10 OOHAPYKEHUIO JEUCTBUS CHII MOJIEKYJISIPHOTO
MPUTSKEHUS
JIBVDKEHUE U B3AUMOJIEMCTBUE TEJI
3.1 Mexanunueckoe ABMxKeHUE. PaBHOMEpHOE U HEPABHOMEPHOE JIBH)KEHHE
12 ##Par#H##Cropoctb. CpenHsss CKOpPOCTb TpU  HEPAaBHOMEPHOM
' JNBUKEHUU. PacuéT myTu U BpeMEeHH JIBH>KEHUS
SBnenue wuHepuMH. 3aKOH HWHepUuHU. B3ammMmopeiicTBue Ten Kak
33 IIpUYMHA W3MEHEHHsI CKOpPOCTH JBWKEHHs Tel. Macca kak Mepa
WHEPTHOCTH Tella
14 ###Par### InotHOCTh BeniecTBa. CBSA3h IUIOTHOCTU C KOJUYECTBOM
' MOJIEKYJ B €IMHUIIE 00bEMA BEIECTBA
3.5 Cuita KaK XapakTepUCTHKA B3aUMOJICUCTBUS TEI
3.6 Cuna ynpyroctu u 3akoH ['yka. M3MepeHue cCuiabl ¢ MOMOIIBIO
' JTUHAMOMETpa
37 H#H#HH#Par###SIBnenne TAroreHuss U cwia TsbkecTh. Cuia TSDKECTH Ha
' Ipyrux miaHerax. Bec tena. Hesecomocts
18 Cuna tpenus. TpeHHE CKONBXKEHMSI U TpEeHUE IOKosA. TpeHue B
' MIPUPOJIE U TEXHUKE
3.9 #H##Par##H#(CnoxxeHne Cui, HampaBiIEHHBIX MO OJHOM MPSIMOM.

PaBrozelcTByIOIMAs CHUIT




3.10

[IpakTrueckue pabOTHI:

OmnpeneneHre CKOPOCTH PAaBHOMEPHOIO JBIKCHHMS (IIapuka B
KHUJKOCTH, MOJENN DJJIEKTPUYECKOro aBTOMOOWIIE W Tak Jaiee).
Omnpenenenue cpeaHe CKOPOCTH CKOJIBKEHUs OpyCKa WM IIApUKa I10
HaKJIOHHOM TuIOocKOCTH. OmpeneneHue IUIOTHOCTH TBEPIOTo Tena.
OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTSDKEHUS (e opMaIiim)
MPYXUHBl OT MPHIOKEHHON Ccuibl. OTNBITBL, JEMOHCTPUPYIOLIHE
3aBHCHUMOCTh CHJIBI TPEHHS CKOJIbKECHHsI OT Beca Teja M XapakTepa

COIIPHUKACAOIIUXCA HOBCpXHOCTCﬁ

3.11

@usnuecKre SBJICHUS B MPUPOJIE: IPUMEPHI ABWKCHUS C Pa3IMYHBIMU
CKOPOCTSIMM B KMBOW M HEKUBOM INPUPOJE, IECHUCTBUE CUJIbI TPEHUS B

IIprupoac U TCXHUKE

3.12

TexHuueckue YCTpOﬁCTBaZ JAUHAMOMCETP, MOAIIHUITHUKA

JIABJIEHUE TBEPIBIX TEJI, )KUJIKOCTEN 1 TA30B

Hapnenne TtBEpHOro Tema. CrocoObl YMEHBUICHHS W YBEITHYCHUS

4.1
JIaBJICHUS
4.2 JlaBneHue ra3a. 3aBUCUMOCTb JIaBJICHHUs T'a3a 0T 00bEMa, TEMIIEpaTyphl
43 Ilepenaya naBneHus TBEPABIMU TEIAMH, )KUJKOCTSIMHU U Ta3aMU. 3aKOH
' [Tackans. [IlHeBMaTHUYeCKHE MAIIUHbI
44 3aBUCUMOCTD JIaBJICHUS KUAKOCTH OT TiayOuHbl. ['mapocrarmyeckuit
' napazokc. Coobmaromuecs cocyabl. [ MpaBauueckue MeXaHU3Mbl
Atmocpepa 3emnum  u  atmocepHoe  jgaBineHue.  [IpuumHbBI
4.5 CYLIECTBOBaHMs BO3AyIIHOW o0oiouku 3emiu. OmnbiT Toppuueniu.
3aBUCUMOCTh aTMOC(EPHOI0 1aBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPS
46 Wzmepenue armocgepHoro nasieHus. IlpubGopsl 11 u3MepeHus
' aTMOC(EepHOTO TaBJICHHS
47 JleiicTBue >KMIKOCTM M Ta3a Ha MOIrpyXKEHHOE B HUX TEIO.
' BrrtankuBatomiast (apxuMezioa) cuia. 3aKoH Apxumena
4.8 [TnaBanue ten. Bo3gyxormnnaBanue
[IpakTudeckue padbOTHI:
HccnenoBanne 3aBUCHMOCTM Beca Tela B BoJe OT o00béMa
NOTpYyKEHHOW B JKUAKOCTH  yacth  Tenma.  OmpexneneHue
BBITAJIKUBAIOILEA CWIbI, JEHCTBYIOLEH Ha TEJI0, NOTPYKEHHOE B
4.9 JKUIKOCTh. [IpoBepka HE3aBUCHMMOCTH  BBITAJIKUBAIOUIEH  CHIIBI,

JNEUCTBYIOIIEH Ha TEIO0 B JKUIKOCTU, OT Macchl Tena. OIbITHI,
JIEMOHCTPUPYIOIIHE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIBI,
JICUCTBYIONIEH Ha TEIO B JKUIKOCTH, OT 00BEMa MHOrpyKEHHOU B

KHUAKOCTh 4aCTH TE€1a U OT INNIOTHOCTH KHAKOCTH. KOHCTPYHPOBaHHe




apeoMeTpa WM KOHCTPYMPOBAHHME JIOJAKM U OIpenaeieHue eé

Ipy30I0AbEMHOCTH
410 dusnueckue SABJICHUS B MPUPOJE: BIMSAHUE aTMOC(HEPHOTO JaBJICHUS
' Ha JKUBOM OpraHu3M, IjIaBaHUEe pbIO
TexHuueckue ycTpoHCTBa: COOOLIAIONMIUECS COCYIbl, YCTPOWCTBO
4.11 BOJOIIPOBOJA, THUIPABIMYECKUN Ipecc, MaHOMETp, Oapomerp,

BBICOTOMEp, OPIIHEBON HACOC, apEOMETp

PABOTA, MOIIHOCTD, OHEPT'HA

5.1 Mexanunyeckas pabora
5.2 MexaHuueckas MOILHOCTb
53 [IpocThie MeXaHU3MBI: pbluar, OJIOK, HAaKJIOHHAs MJI0cKOCTh. [IpaBuio
' paBHOBECHS pbluara
54 [IpumeHeHue npaBuiIa paBHOBECHS pblyara K OJIOKy
s «30510TO€ MpaBUIO» MeXaHUKH. KorpuuueHT mone3Horo AelcTBUS
' MexaHu3MoB. [IpocTbie MeEXaHU3MBbI B ObITY U TEXHUKE
5.6 [ToTennmanpHas SHEPTUM TeJA, MOJHATOTO HAJ 3eMIIEN
5 5.7 Kunernueckas sneprust
53 [lonHasgs MmexaHWuecKas JHEpPrusl. 3aKOH W3MEHEHUS M COXpPaHEHUS
' MEXaHWYECKON IHEPTUU
[IpakTuueckue padbOTHI:
#H#HPar##Onpenenenue paboOThl CWIIBI TPEHHUS INPH PABHOMEPHOM
5.9 JBWKEHWH Tejla IO TOPU30HTAIIBHOM IOBEpXHOCTU. MccnenoBaHue
ycioBuil  paBHOBecus pblyara. Msmepenne KIIJI HakinoHHOR
IIJIOCKOCTH. M3ydeHne 3akoHa COXpaHEHUsI MEXaHUYECKON YHEPTUn
5.10 ®u3nyecKue SBICHUS B IPUPOJIE: PbIYATrH B TEJIC YEJIOBEKA
511 TexHudeckue yCTpOMCTBa: pblYar, NOABWKHBIM W HEIOABUKHBINA
. OJI0KH, HAKJIIOHHAS TUIOCKOCTh, POCThIE MEXAHU3MBI B OBITY
8 KUIACC
Kox
Koa siementa IIpoBepsiemble 3JIeMEHTHI COIEP:KAHUSA
paszjena
TEIUIOBBIE ABJIEHU A
OCHOBHBIE MOJOXEHUS MOJIEKYJISIPHO-KHHETUYECKOW TECOPUHM CTPOCHUS
6 6.1 BeuiecTBa. Macca M pa3Mepbl MoJieKynl. OIBITHI, MOATBEPXKAAIOIINE
OCHOBHBIE 10JIOKEHHSI MOJIEKYJISIPHOKHUHETUYECKON TEOPUH
62 Mogenu TBEPAOTO, XKHUIKOTO U Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.

Kpucrannmuueckue u amopgHbIe Tena




OObsicHEeHHE CBOWCTB Ta30B, JKHIKOCTEH W TBEPIBIX TET Ha OCHOBE

o MOJI0KEHUN MOJIEKYJIIPHOKUHETUYECKON TEOPUH
6.4 CMauuBaHue U KalWUISIPHBIE SIBICHUS
6.5 TennoBoe pacuiupeHre U cxaTue
66 Temnepatypa. CBA3b TeMIIEpaTyphl CO CKOPOCTBIO TEIIOBOT'O IBUKEHUS
' YacTHIL
67 Buytpennss sHeprus. CrnocoObl HM3MEHEHHs] BHYTPEHHEH SHEpruu:
' TerIonepeadya U CoBepiieHue padboTbl
6.8 Bunel Temonepenayn: TENI0ONPOBOIHOCTb, KOHBEKLIUS, U3TyUEHHE
6.9 KonnuecTBo TemnoTel. Y aenpHas TEMIOEMKOCTD BELIECTBA
6.10 TennooOMeH U TemI0BOe paBHOBECHE. Y paBHEHHE TEIUIOBOIO OalaHca
611 [InaBneHve u oOTBepAEBaHUE KPUCTAIUIMUECKHUX BELIECTB. Y JelIbHas
. TEIUIOTA IUIABJICHUS
[TapoobpazoBanue u koHaeHcanus. Vcnapenuwe. Kumenwe. VYpenbHas
6.12 TeII0Ta MapooOpa3oBaHusA. 3aBUCHUMOCTb TEMIIEPAaTypbl KUIEHHUS OT
aTMOC(EpHOTO AABJICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 OHeprus ToIIMBa. Y 1eibHast TEMI0Ta CTOPaHUs
615 [Tpunnuns! paboTs! TermnoBbix asurarenei KIIJ temnoBoro apuraresns.
. TenioBble ABUTATENN U 3alUTa OKPY’KAIOLIEH cpeibl
6.16 3aKOH COXpaHEHMs U IPEBPALLCHHsS] SHEPTUHU B TEIUIOBBIX MPOLIECCAaX
[IpakTuueckue padbOTHI:
HHHPar###ONBITEL 10 OOHAPYXKEHUIO JEWCTBUS CHII MOJIEKYJISIPHOTO
MPUTSKEHUS.
HH#HHPar#H##0ONbITHl 0 BBIPAIIMBAHUIO KPUCTAJJIOB IMOBAapeHHOH cosn
WM caxapa.
HH#HPar###0ONBpITEl 10 HAOMIONEHUIO TEIUIOBOIO PACIIUPEHUS Ta30B,
6.17 JKUAJIKOCTEN U TBEPJIBIX TEIL.

###Par###Onpenenenne naBlIeHNs BO3Ayxa B OAJJTIOHE IIMPHIIA.
HH#Par##H#ONbBITHL, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3yXa
OT ero o0bEMa 1 HarpeBaHUS WIH OXJIAXKICHUS.

#H##Par### IpoBepka rumoTe3bl JMHEWHOM  3aBUCUMOCTH  JUTMHBI
CTOJIOWKA JKUJIKOCTH B TEPMOMETPHUUECKON TPYOKE OT TeMITepaTypHhI.
###Par###HaOmonenne wW3MEHEHUs BHYTPEHHEH OJHEpPruM Tela B

PE3YIbTATC TCILUIONICPEAAYUN U paGOTLI BHCIIHUX CUIJI.




#H#HPar##llccnienoBanue sBICHHUS TEIJIOOOMEHa MpH CMEIIMBaHUU
XOJIOJTHOW U TOpsTY€il BOJIBI.

##H#Par##H#OnpenesieHe KOJWYECTBA TEIJIOThI, MOJYYEHHOIO BOJIOM
IIPH TEIJIOOOMEHE C HArpeThIM METAJUIMYECKUM IIWIHHIPOM.
#HH##Par###Onpenenenre yaeabHOU TEIIOEMKOCTH BEIIECTBA.
#H##Par##HccnienoBanue npouecca ucnapeHus.
#H##Par##H#OnpenesieHue OTHOCUTEILHOM BIIAXKHOCTH BO3/lyXa.

H#HH#Par###Onpenenenre yaeabHOU TEIJIOTHI IIJIaBICHUS JIbJA.

dusnyeckue SIBJICHHSI B Ipupoac: IMOBEPXHOCTHOEC HATKCHUE U

KallWJUIAPHBIC SABJICHUA B IMPUPOAC, KPUCTALJIBI B INPUPOAC, U3TYUCHUC

018 ComnHia, 3amMep3aHue BOJAOEMOB, MOPCKUE OpHU3bI; 00pa3oBaHWE POCHI,
TyMaHa, UHesl, CHera.
TexHudeckue yCTpOMCTBA: KalWJUIAPBI, MPHUMEPHl HCIOJIb30BAHUSA
619 KPHUCTAJUIOB, JKUJIKOCTHBI TEPMOMETp, JAaTYUK TEMIIEPATypbl, TEPMOC,

CUCTCMaAa OTOINICHUA JOMOB, TIHI'POMCTPbLI, IICUXPOMETP, IIapOBas

Typ6I/IHa, ABUTI'AaTCJIb BHYTPCHHCT'O CIOPAHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tein. J[Ba poga 3JeKTpUUECKUX 3apsIoB
B3aumogeiicTBue 3apspkeHHbIX Ten. 3akoH KynoHa (3aBUCHMOCTb CHIIBI
7.2 B3aMMO/JICICTBUS 3apSKEHHBIX TNl OT BEJMUYUHBI 3apsA70B U PACCTOSHUS
MEX]y TeJIaMH)
Onektpuueckoe 1moje. Hanpsk€HHOCTh  3IEKTPUYECKOTO  MOJIS.
7.3 [IpuHUMN Cymeprno3uIMy SJIEKTPUUECKUX ToJIe (Ha KaueCTBEHHOM
YPOBHE)
74 Hocurenn snekrpuyeckux 3apsaoB. ODJIEMEHTApHBIA 3IEKTPUUYECKUN
' 3apsn. Ctpoenue aroma. [IpoBOIHUKY U TUANEKTPUKH
7.5 3aKOH COXpaHEHHMS ANEKTPUUECKOTO 3apsiaa
6 DONEKTPUYECKUNA TOK. YCIIOBUS CYIIECTBOBAHMS DJIEKTPUYECKOTO TOKA.
' M cTOuHMKH TOCTOSIHHOTO TOKA
o JIeWcTBUS 3JIEKTPUUECKOr0 TOKA (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE).
' DNEKTPUUECKUH TOK B )KUIKOCTSIX U Ta3ax
7.8 Onexrpuueckas nenb. Cuia Toka. DIEKTPUYECKOE HaIIPSHKEHNE
7.9 ConpoTtuBiieHUE MPOBOJHUKA. Y AETBHOE COIPOTUBJIEHNE BEIIECTBA
7.10 3axon OMa 1J1s yyacTKa Lenu
7.11 [TocnenoBarenbHOE U NapalIeIbHOE COEIUHEHUE IPOBOIHUKOB




7.12

PaGota u MomrHOCTh AneKTpudeckoro Toka. 3akoH Jxoyms — Jlenna

7.13

DJNEeKTpUYECKUE IETH M MOTPEOUTENN dIEKTPUUECKON SHEPTHH B OBITY.

Kopotkoe 3ambikanne

7.14

7.15

7.16

7.17

7.18

7.19

[TocTtosinHbie MarHUTHI. B3anMoaelicTBre MOCTOSSHHBIX MarHUTOB
MaruutHoe nosie. MaruutHoe nosie 3eMiId U €ro 3Ha4eHHe i KU3HU
Ha 3emuie

OnbiT Dpcrena. MarHuTHOE MoJie AIEKTPpUUECKOro Toka. [Iprumenenue
AJIEKTPOMArHUTOB B TEXHUKE

JleiicTBre MarHUTHOIO 0JIs1 HA IPOBOJHUK C TOKOM. DJIEKTPOJIBUTaTEIb
MOCTOSIHHOTO TOKa. Vcronb30oBaHue 3NIEKTPOIBUTATENEH B TEXHUUYECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE

OnwiTel @apages. SIBneHue 3IEKTPOMArHUTHOM MHAYKUUU. [IpaBuio
Jlenma

Onexrporereparop. CrocoObl TMONydEHHUS DIIEKTPHUECKOW SHEPTHH.

9J'IeKTpOCTaHI_II/II/I Ha BO300OHOBJIIEMBIX HCTOYHHKAX OQHCPIUH

7.20

[IpakTuueckue padbOTHI:

OnpiTel 1O HAOMIOACHUIO OAIICKTPU3ALMK Tel HWHAYKIUEW | Tpu
CONPUKOCHOBEHUH.

HccnenoBanue neWCTBUS JJIEKTPUYECKOTO OIS HA MPOBOJHUKHA M
JTUDJICKTPHUKHU.

COopka u mpoBepKa padOThI IEKTPHUUECKOH IIeTH MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynmpoBaHue HaMPSKEHUSI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 Pe3ucTop, OT
COMPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUS HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh 3JEKTPUUYECKOTO
COTIPOTHUBIICHUS TPOBOJHUKA OT €r0 JJIMHBI, TUIOIIAJA TOTIEPEUYHOTO
CEYCHHS U MaTepHaia.

[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUNW TPHU TOCIEIOBATEIHLHOM
COEIMHEHUH JIBYX pe3ucTopoB. [IpoBepka mpaBuia sl CUIIbI TOKA MIPHU
napajuleIb-HOM  COEIMHEHUU pe3ucTopoB. Ompenenenue padOTHI
JNEKTPUYECKOT0 TOKa, HUAyHmero uepe3d pesucrop. Omnpenenenue
MOIIIHOCTH  3JIEKTPUYECKOTO TOKa, BBIAEISIEMOM Ha pe3UucTope.
UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UYIIETO Y€pe3 JIAMIIOUKY, OT
HanpspkeHus Ha Hed. Onpenenenue KIIJ narpesatens. MccnenoBanue

MAargouTHOI o BSaHMOﬂeﬁCTBHH IIOCTOSAHHBIX MAar"HuTOB. HSy‘ICHI/Ie




MarHiTHOTO TIOJIS TOCTOSIHHBIX MArHUTOB TpU WX OOBEAMHEHUU W
pazgenenun. MccnegoBaHue JACHCTBHS AJIEKTPUYECKOTO TOKa Ha
MarHUTHYIO CTpeiKy. OMBIThI, I€MOHCTPUPYIOLIUE 3aBUCUMOCTD CHIIbI
B3aUMOJICHCTBUS KAaTyIIKM C TOKOM M MarHuta OT CWJIbl TOKa U
HalpaBJieHUs TOKa B Karyiike. V3yueHue NeiCTBUSI MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. KoHcTpyupoBanue u wusydeHwe paOOThI
anektpoasurarens. M3mepenue KIIJI anexrpoaBurarebHOM yCTAaHOBKH.
OmbITBl 1O HCCIAEAOBAHUIO SIBJICHUSI SJICKTPOMATHUTHOM WHAYKIIUH:
HCCIe0BaHUE U3MEHEHUW 3HAYEHUS W HAIpPaBJIICHUS MHAYKIIMOHHOIO

TOKa

7.21

7.22

dusznueckue SBICHUSI B npupoac: OSJIICKTPUYCCKHUE SBJICHUA B
aTMOC(bepe, QJICKTPUYCCTBO JKUBBIX OpPraHU3MOB, MAIrHUTHOC IIOJIC
3CMJ'II/I, ﬂpeﬁ(b IIOJIFOCOB, POJIb MArHUTHOTO ITIOJIA IJIA KM3HU Ha 3CMJ'IC,

IIOJIAPHOC CUSHUC

TexHuueckue ycTpOHCTBA: 3IIEKTPOCKOIN, AaMIIepMETP, BOJBTMETD,
peocTar, CUETYMK DJIEKTPUYECKOHM HHEPIUH, 3JICKTPOOCBETHTEIbHbIE
puoOOopHI, HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpumepsr),
ANEKTPUYECKUE TPEJOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOJIBUraTelNb

MMOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKA

9 KIIACC
Kon
Konx snementa IIpoBepsiemble 27IEMEHTHI COAEPIKAHMS
paznena
MEXAHUWYECKUE ABJIEHUA
8.1 Mexanunveckoe aBrxkeHne. MarepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCHTENHEHOCTb MEXAHUUECKOTO IBMIKEHHUS
8.3 PaBHOMEpHOE TPSIMOJIMHEMHOE JBUKEHUE
%4 ###Parf##HepaBHoMepHOE TpsIMOIMHENHOE nBWkeHue. CpenHsas U
' MTHOBEHHAs CKOPOCTH TeJIa TP HEPABHOMEPHOM JIBHKEHUU
8 8.5 Yckopenue. PaBHOYCKOpEHHOE MPAMOJIMHENHOE ABUKEHHE
8.6 #H##Par###CBoOoqHOoe nmagenre. OneITe! I anmnes
#HH##Par##HPaBHOMEepHOE JBIDKEHUE TI0 OKpyKHOCTH. Ilepuonmy wu
8.7 4acrora oOparieHusl. JIunenHas U yIJI0Bast CKOPOCTH.
LeHTpocTpeMuTeNnbHOE YCKOPEHHE
8.8 [TepBsiii 3akoH HproTOHA
8.9 Bropoii 3akon HetoTona




8.10

Tperuii 3akon HeroTtoHa

8.11

#HH##Par##H# [puHIIUIT CynEeprO3UIIUN CUTT

8.12 Cuna ynpyroctu. 3akoH ['yka
%13 #H#Par###Cuna TpeHUs: CUJla TPEHUS CKOJILKEHHUSA, Cujia TPEHUS
' MOKOs1, APYTHe BUABI TPEHUS
8 14 H#HHHPar###Cuna TSHKECTU U 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE
' cBOOOJHOrO NaICHUS
%15 JBwxenue 1utaner Bokpyr Comnna. IlepBas kocmMuueckasi CKOpPOCTb.
' HesecomocTs u nieperpy3ku
8.16 PaBHOBecue MaTeprabHON TOYKU. AOCOIOTHO TBEPIOE TEIO
%17 #H##Par###PaBHoBecue  TBEPAOro Tela C  3aKPEIUIEHHOM  OChIO
' BpaieHusi. MoMeHT cuiibl. LleHTp TskecTn
8.18 Nwmnynec Tena. 3mMenenue umnynbca. UIMnynbce cuiibt
8.19 3aKOH COXpaHEHHs UMITYJIbCa
8.20 #HHHPar###PeakTUBHOE IBIKEHUE
8.21 Mexannyeckas paboTa U MOIITHOCTb
8.22 Pabota cun TskecTH, ynpyrocti, TpeHusi. CBs3b SHEpruu U paboThl
8.23 [loTenumanpHas sHEPTUs Tea, NOJHATOrO HaJl TOBEPXHOCTHIO 3eMITU
8.24 ITorenumanpHas SHEPIUs CKATON MPYKUHBI
8.25 ###HParf##Kunernueckas sHeprus. Teopema 0 KHHETUYECKOW SHEPTUU
8.26 H#HPar#H##3aKoH coXpaHEHUS! MEXaHUYECKOW SHEPTUU
[IpakTuueckue padbOTHI:
Omnpenenenue cpegHe CKOPOCTH CKOJIbXKEHUs OpycKa WM JIBUKEHUS
IapyKa Mo HaKJIOHHOW miiockocTu. OrnpeseneHne yCKOpeHus Tena npu
PaBHOYCKOPEHHOM JIBH)KEHUU 10 HAKJIOHHOH IJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU MPU PaBHOYCKOPEHHOM
JIBIDKEHUH 0€3 HayallbHOW CKOPOCTH.
[IpoBepka TruUIOTE3Bl: €CIM NPU PABHOYCKOPEHHOM JIBHJKEHUH 0e€3
827 Ha4YaJIbHOM CKOPOCTH IYTHM OTHOCATCS KakK psAJl HEUETHBIX YHCEN, TO

COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHU OJMHAKOBHI.
UccnegoBanue 3aBUCMMOCTH CHUJIbI TPEHHUSI CKOJBXEHHUS OT CHIIbI
HOpMaibHOro fJaBineHusa. Ompenenenue KodpduimenTa TpeHus
ckoibxkeHus. OmnpeneneHue KECTKOCTH MpykuHbL. OnpeneneHue
paboThl cUJBl TPEHUS MpPU PABHOMEPHOM JBMKEHMM Teja IO
TOPU30HTANLHOM MoBepXHOCTH. OmpenencHne padboThl CUIIBI YIIPYTOCTH
MIpHU NMOABEME TPpy3a C UCIOIH30BAHUEM HEMOJBUKHOTO U TMOJBUKHOIO

OJIOKOB




dusndyeckue SBICHUS B npupoac: MPUIWMBEI W OTJIHMBBI, JIBUKCHHC

8.28 mwiaHeT CoJIHEYHOH CHCTEMBl, pPEAKTUBHOE JBM)KEHUE JKHUBBIX
OpraHW3MOB
820 TexHudyeckne  yCTPOWCTBA:  CHHIOMETP, JATYUKH  ITOJIOKEHUS,

pPaccTOsSIHUS U YCKOPEHMSI, paKEThI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

Konebarenproe nBmwkeHne. OCHOBHBIE XapaKTEPUCTHKU KoOJeOaHUM:

>l MIepPHOJI, YaCTOTa, AMILTUTY/1a
97 MaremaTuueckuid U MPYKUHHBIN MasTHUKU. [IpeBpaiienue sHepruu
. MIpH KOJIeOATeThHOM JBHKCHUH
93 3aryxaromue kKosnebanus. BeinyxxaeHusie konebanus. Pezonanc
Mexanunueckue BoHbI. CBOMCTBA MexaHW4Yeckux BoJH. [IpogomnbHbIe 1
9.4 IIOIIEPEYHbIC BOJIHBL. /[IMHA BOJHBI U CKOPOCTh €€ pacHpOCTPAaHEHUS.
MexaHuueckre BOJIHBI B TBEPAOM Telle, CECMUYECKHUE BOJIHbI
9.5 3ByK. ']pOMKOCTB U BbICcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 NudpasByk u ynpTpa3Byk
[IpakTuueckue paboOTHI:
? OmpezneneHne YacTOThl M TEpHOJa KOJIEOAaHWH MaTeMaTHYECKOTO
MasiTHUKA.
Ormpenenenne 4acTOTHl ¥ IEPHO/Ia KOJIEOaHHI MPYKMHHOTO MasiTHUKA
97 HccnenoBanue 3aBUCHUMOCTH TEpHOJa KONEOaHWH MOJBEIICHHOTO K
. HUTUA Tpy3a OT JIMHBI HUTU. MccnegoBaHue 3aBUCUMOCTH TEpPHOJIA
KojeOaHUi MPYKUHHOTO MasTHHKAa OT Macchl rpy3a. lIpoBepka
HE3aBHUCHUMOCTH TIepHoJia KoeOaHul Tpy3a, MOJIBEIICHHOTO K HUTH, OT
Macchl Tpy3a U KECTKOCTU TMpPYKUHbL. W3MepeHue yCcKopeHus
CcBOOOIHOTO ITaJICHNA
03 ®dusnueckue SBIECHUS B MNPUPOJAE: BOCHPUITHE 3BYKOB >KUBOTHBIMU,
' 3eMJIETPSICEHHE, CEHCMUYECKHE BOJIHBI, IlyHAMH, 9XO
99 TexHu4eckue yCTpOWCTBA: 3XOJOT, HUCIIOJB30BAaHWE YIbTpPa3ByKa B
' OBITY M TEXHUKE
OJIEKTPOMAT'HUTHOE I1OJIE U DJIEKTPOMATI'HUTHBIE BOJIHbBI
101 DNEeKTpOMarHuTHOE ToJie. DJIEKTPOMarHuTHble BOJIHBL. (CBOICTBa
' ANEKTPOMArHUTHBIX BOJIH
10 10.2 [[Ixana »neKTPOMAarHUTHBIX BOJIH
103 DOnekTpoMarouTHasi mnpupona cBera. CkopocTh cBera. BomnHOBbIE
' CBOMCTBA CBETA
10.4 [IpakTrueckue pabOTHI:




N3yuenne CBONWCTB JIEKTPOMAarHUTHBIX BOJIH € MOMOIIBbIO MOOMIIBHOTO
TenedoHa
105 dusnuecKue sIBICHUS B IPUPOAE: OMOJIOTHYECKOE ACUCTBUE BUAUMOTO,
' yIbTPaUOJIETOBOIO U PEHTT€HOBCKOIO M3JIy4eHHH
10.6 TexHuueckue yCTpoWCTBa: MCIIOJIB30BAHHE 3JIEKTPOMArHUTHBIX BOJIH
. JUIs1 COTOBOM CBSI3U
CBETOBBIE SABJIEHU A
11.1 JlyueBas monenb cBeta. ICTOYHUKM cBETA
11.2 [IpsiMonMHENHOE pacpOCTPaHEHUE CBETA
11.3 Otpaxenue ceta. [lnockoe 3epkano. 3aKoH OTpakKeHHs CBETa
114 IIpenomnenue cera. 3akoH IpeaoMieHus cBeta. [lomHoe BHyTpeHHee
' OTpaXeHUE CBETa
11.5 Jlunza. Xop jiydeii B IMH3E
11.6 Ontuyeckas cucreMa ¢oroarmapara, MUKPOCKOTIAa U TEJIECKOIa
11.7 I'na3 xak ontuyeckas cucrema. baM3zopykocTs U 1adbHO30PKOCTb
118 Paznoxenue Oenoro ceera B cnekTp. OnbiTel HbtoToHa. CnoxkeHue
' CHEKTpaJIbHBIX I[BETOB. Jlucnepcus ceeTa
[IpakTuueckue padbOTHI:
###Parf##llccinenoBanue 3aBUCUMOCTH yIjla OTPAXKEHMsI CBETOBOIO
Jy4ya OT yIJia MaJeHHusl.
H #H#HPar##l13yueHne  XapakTepUCTUK H300pakeHHs TpenMeTa B
IJIOCKOM 3€pKajie.
###Parf##lccinenoBanue 3aBUCMMOCTH yIJla MPEJIOMIIEHHS CBETOBOIO
11.9 JIy4a OT yIJla IaJCHUs Ha TPAHUIIE «BO3YyX — CTEKIIO».
#iHPartH# lonydeHne n300paxxeHui ¢ TOMOIIBIO COOUPAIOIIEH JTMH3HI.
###Par###Onpenenenre GOKYCHOTO PACCTOSHUS U ONTUYECKOU CHJIBI
coOuparoIe JTMH3HI.
H#HPar#H#H#ONbITH IO pa3I0kKEeHHUIO OEJI0To CBETa B CIEKTP.
HA#H#Parf##ONBITHL IO  BOCHPHUATHIO I[BE€TAa MPEAMETOB IIPU  HX
Ha0JII0/IEHNH Yepe3 I[BETOBbIE (PUIIBTPHI
®usnueckue sBiIeHusa B npupoxe: 3arMeHus ConHna u JlyHbl, nBera
11.10 TEJl, ONTHYECKHe SBJIEHUsS B atMmocdepe (uBeT Heba, pedpakuus,
paayra, MUpax)
L1 TexHnueckue ycTpoiicTBa: OUKH, NEPUCKOI, (hoToanmapar, ONTHYECKHUe
. CBETOBOJIbI
. KBAHTOBGIE SAABJIEHUA
12.1 Onwitel Pesepdopna m 1umanerapHas mojenb atoma. Mojenb aroma




bopa

HUcnyckanne u mnorjomieHue cBeTta aroMoM. KBaHThl. JIluHenyaThie

12.2
CIEKTPbI
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3IydeHHs
124 Crpoenne atomHoro sapa. HykioHHas Mozenp aTOMHOIO spa.
' N3otomnbr
12.5 PaanoaktuBHbie peBpamienus. [lepuos mosypacmaia aTOMHBIX A11€p
106 SAnepHple peakuuu. 3aKOHbl COXPAaHEHUS 3apsAJA0BOIO UM MacCOBOIO
' yuceln
12.7 DHeprus CBA3U aTOMHBIX sifep. CBsi3b MacChl U SHEPTUU
128 Peakuun cunresa u penenus saep. Mcrounwku sHeprun CosiHIA U
' 3BE3]
12.9 SnepHas sHepreTuka. JlelicTBre paJuoOaKTUBHBIX U3JIy4CHHUM HA )KUBBIC
' OpraHUu3Mbl
[IpakTuueckue pabOTHI:
HabmroneHne CriioniHpIX ¥ IMHEHYaThIX CIIEKTPOB U3ITyYCHHUS.
12.10 HccnegoBanue TpeKoB: U3MEPEHUE SHEPIHH YACTULIBI 10 TOPMO3HOMY
nytu (o ¢potorpadusim).
W3mepeHune paanoakTUBHOTO (GoHA
®duznyeckue SBICHUS B IPUPOJE: €CTECTBEHHBIN paJu0oaKTUBHBIN (OH,
T KOCMUYECKHE  JIy4yd, paJAMOAaKTUBHOE  M3JIyYEHHE  IPUPOIHBIX
' MUHEpAJIOB, JEHCTBHE pPaJMOAKTUBHBIX M3JIYYEHUH Ha OpraHu3M
4eJI0BEKa
1912 TexHnueckue ycTponcTBa: CIEKTPOCKOIN, UHANBHUYAIbHBIM T03UMETD,

kamepa Bunbscona




IMPOBEPAEMBIE HA OI'D 10 ®PU3UKE TPEBOBAHUA K PE3YJIBbBTATAM
OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM IMPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

Kon
NpoBePsSIeMOro
TpedoOBaHUs

IIpoBepsiemblie TPeOOBAHUSA K MPeEAMETHBIM pe3yJbTaTaMm 02a30BOr0 YPpOBHS
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOT'0O 00111€r0
oOpa3zoBaHusi Ha ocHoBe ®I'OC

[Tonumanue ponu GU3UKK B HAYYHOH KapTHHE MHPA; cPOPMHUPOBAHHOCTH 0A30BBIX
IPEACTaBICHUN O 3aKOHOMEPHOW CBSI3M M IIO3HABAEMOCTH SIBICHUN MPUPOJIBI, O POIIH
JKCHEpUMEHTa B (HU3UKE, O CHUCTEeMOOOpasyromed pond (U3MKA B Pa3BUTHH
€CTECTBEHHBIX HaYK, TEXHUKU M TEXHOJOTHH, 00 IBOITIONMU (HPU3MUECKUX 3HAHUI U UX
pOJHM B IENIOCTHOW €CTECTBEHHOHAYYHOW KapTWHE MHUpPA, O BKJIAJAE POCCHUICKUX M
3apyOeXHBIX Y4YEHBIX-QU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE IIPOLECCOB

OKpY>Kalollero MUpa, pa3BUTUE TEXHUKHA U TEXHOJIOTHI

3HaHUsA O BHUJAX Marepuu (BEIIECTBO M TI0JIE), O [BIKEHMH KaK CI0C00e
CYLIECTBOBAHMSI MaTepuu, 00 aTOMHO-MOJIEKYJISPHOW TEOpUU CTPOEHUS BEUIECTBA, O
(GU3MYECKON  CYIIHOCTH  SIBIICHUH  NPUPOABl  (MEXaHMYECKUX,  TEIUIOBBIX,
ANEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE pazNuyaTh SBICHUS IO OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OTBITOB, IEMOHCTPHUPYIOMIUX JaHHOE (U3UIECKOE
SBJIGHUE; YMEHHE paclo3HaBaTh MPOSBIECHUE HW3YYECHHBIX (PU3NYECKUX SIBICHUU B

OKpY>KaIoIlleM MUPE, BbIIEIASA UX CYILIECTBEHHBIE CBOICTBA (IIPU3HAKH)

BJ'IaI[eHI/Ie OCHOBaMH MOHSITHMNHOTO arImapara U CUMBOJIMYCCKOI'O A3bIKa CI)I/I3I/IKI/I n
HCIIOJIb30BAHUEC UX JIA PCIICHUA yT-I€6HI>IX 3aa4; YMCHHEC XapaKTCPU30BaATh CBOMCTBaA
TCII, (I)I/I3I/I‘-ICCKI/IC ABJICHUA W  HOPOLECChI, UCIIOJIb3Ys q)YHI[aMeHTaHBHBIC 151

OMITMPUYCCKHEC 3aKOHBI

VYMeHre OmnmHCHIBaTh HU3Y4YCHHBIC CBOICTBA TEI U @Hanecm/le SABJICHUA, HCIIOJIb3Yysd

q)HSH‘IeCKI/Ie BCIIMYHHBI

Brnanenne ocHOBaMH METO/OB HAy4YHOTO TMO3HAaHUS C Y4ETOM COONIOEHUS TpPaBUII
0e30macHOTO TpyAa: HAOMAeHNE (PU3MUECKUX SBICHHM:

YMEHHE CaMOCTOSITENIbHO COOMpPATh AKCIEPUMEHTANbHYIO YCTAaHOBKY M3 JaHHOTO
Habopa o0OpynoOBaHUsl MO WHCTPYKLHH, OMMCHIBATH XOJI ONBITa U 3alHMCHIBATh €r0
pe3yabTaThl, GOPMYIUPOBATH BHIBOBI;

IIPOBEICHUE MPSMBIX U KOCBEHHBIX M3MEPEHMH (U3NYECKUX BEIUYMH: YMEHHE
IUIAHUPOBATh ~ M3MEPEHHsI, CaMOCTOATENBHO  COOMpaTh  JKCIEPUMEHTAIBHYIO
YCTAaHOBKY II0 HHCTPYKLIMH, BBIYMCIIATH 3HAYEHUE BEIWYMHBI U aAHAIU3UPOBATh
IIOJIyYEHHBIE PE3YJIbTaThl C YUETOM 33JaHHOU IIOTPELIHOCTH PE3YNILTATOB U3MEPEHUM;
IIPOBEJICHUE HECIOXKHBIX OJKCIIEPUMEHTAIBHBIX HCCIECIOBAHUM; CAMOCTOSTEIBHO

coOupaTh AKCIEPUMEHTAIBbHYIO YCTAaHOBKY M TPOBOAWUTH HCCIIEAOBAaHHE TIO




MHCTPYKIIMHU, NPEJCTABIATH MOTY4YEHHbIE 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B BUIE
TabauI U rpauKOB, YUUTHIBATH IMOTPEUIHOCTH, IENaTh BBIBOJABI 110 pPe3yJbTaTaMm

HCCICOOBAHUA

10

[Tonnmanue xapaKTepHBIX CBOMCTB (HU3MYECKUX MojeNiel (MaTrepualibHas TOYKa,
abCONFOTHO TBEPAOE TEJNO, MOJEIM CTPOCHHS Ta30B, >KUIKOCTEH W TBEPIBIX TEII,
IUIaHEeTapHasT MOJENb aToMa, HYKJIOHHAs MOJeldb AaTOMHOrO sipa) U YMEHHE

MPUMEHSTH UX U OOBSICHEHUS (PU3UUECKUX MTPOLIECCOB

YMmeHue OOBACHATh (PU3MUECKHE IPOIECCHl W CBOWCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallull IPAaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, B 4YaCTHOCTH,
BBISIBIIATh TIPUYMHHO-CIICCTBEHHBIE CBSI3U M CTPOUTH OOBSICHEHHE C ONOpOW Ha
U3yYEHHbIE CBOWCTBA (PU3NYECKUX SIBJICHUH, (U3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOACIHN

YMmeHue pemars pacuéTHbIe 3a1aun (Ha 06a3e 2 — 3 ypaBHEHHMIA), UCTIONIB3Ys 3aKOHBI
(bopMyIbl, CBsA3bIBatOIME (DU3MUECKUE BEJIMYMHBI, B YACTHOCTH, 3alIUCHIBATh KPaTKOE
YCIIOBUE 33/auM, BBIABIATH HEAOCTAIOUIME JaHHbIE, BHIOMPATh 3aKOHBI U (OPMYJIbI,
HEoO0XOAUMBIEe JUIsl €€ pelleHMs], HCII0JIb30BaTh CIPAaBOYHbIE JIaHHBIE, MPOBOJIUTH
pacu€Tbl M OICHWBATh PEATMCTHYHOCTh TIOJYYEHHOTO 3HA4YCHUSA (HU3HIECKOH
BEJIMYMHBI; YMEHHE OIpPENeNiATh Pa3MEPHOCTh (PU3MUYECKOW BEIWYMHBI, MOTYYEHHOM

IIpY pEelICHNH 33]1a4H

YMmenue XapaKTCPU30BaTh IMMPUHIIUIIBI HeﬁCTBHH TCEXHUYCCKUX YCTpOﬁCTB, B TOM
Yuclie OBITOBBIX HpI/I60p0B, " INPOMBIIIVICHHBIX TEXHOJOTHYECKUX IMPOLECCOB IO HUX
OINMMCAHUIO, UCIIOJIb3Yyd 3HAHUA O CBOMCTBaxX (1)I/I3I/ILICCKI/IX SIBICHUN H HGO6XOI[I/IMHG

(u3nyecKkre 3aKOHOMEPHOCTH

VYMeHre ucnojb30BaTh 3HAHUSA O (i)I/ISI/ILIeCKI/IX SIBJICHUSAX B HOBCC}IHGBHOﬁ JKU3HU OJI1
obecrieyeHnss 0e€30MacHOCTH TMpH  OOpalleHud ¢ OBITOBBIMM IpUOOpaMu U
TEXHUYECKUMH YCTPOICTBaAMH, COXpaHEHHUS 3/I0pOBbS M COONIIOJIEHUS HOPM
HKOJIOTUYECKOT0 TOBEICHUS B OKPYXKAIOLIEH cpele; MOHUMaHWE HEOOXOIUMOCTH
IIPUMCHCHUA }IOCTI/I)I(CHPII;'I CbI/ISI/IKI/I u TEXHOIOTHI JJIsA palroOHAIIBHOTO

IIpUPOAOIIOJIBL30BaAHUA

11

OnbIT moucka, NpeoOpa3oBaHUs U MPEACTaBICHUS HHPOPMALUU (PHU3UIECKOTO
COJIep’KaHusl C HCIOJb30BaHWEM HH(YOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH;
YMEHHE OLIEHUBaTh JOCTOBEPHOCTb IOJY4Y€HHOW HH(OpMAIMM HAa OCHOBE
MMEIOIINXCS 3HAHUM WM JONOJHUTEIbHBIX MCTOYHHUKOB; YMEHHE HCIIOJIB30BaTh IPHU
BBITMIOJIHEHUH YYEOHBIX 3aJaHUi HAy4YHO-TIOMYJSPHYIO JUTEpaTypy (GU3NIECKOTo
COJIep KaHus, CIPaBOYHbIE MaTepUalbl, pecypchl ceTh MHTepHeT; BiaaeHne 0a30BbIMU
HaBBIKAMU TpeoOpa3oBaHus MH(OPMAIMK W3 OJHOW 3HAKOBOW CHCTEMBI B APYIYIO;
YMEHHE CO3/aBaTh COOCTBEHHBIC NHUCBMEHHBIE M YCTHbIE COOOIIEHHS HAa OCHOBE

nH(pOpPMAIUU U3 HECKOJIBKUX HCTOUHUKOB




INEPEYEHD 2JIEMEHTOB COIAEP KXAHUSA, ITPOBEPAEMBIX HA OI'D ITO

PU3UKE

Koxa

1.1

1.2

1.3

1.4

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
MEXAHWYECKUE SABJIEHUA

MexaHnudeckoe JBHKCHUC. MaTepI/IaJIBHaH Touka. Cucrema otcuéta. OTHOCHTEIHLHOCTH

JIBIDKECHUSA

PaBHOMepHOe M HepaBHOMepHOe nBUkEHHE. CpenHsas cKopocTb. Popmysa Juisl BbIYHUCICHUS

CpemHel ckopocTu: v = S/t

PaBHOMepHoe Hp)lMOJIPIHCfIHOC JABUXKCHUC. 3aBUCHMOCTD KOOpJAuHAaThl TCjIa OT BPCMCHU B

CJIydac paBHOMCPHOT'O HpﬂMOHHHeﬁHOF O ABHMIKCHUA !

() =x,+ut
Fpa(bI/IKI/I 3aBUCUMOCTH OT BPEMCHHU IJId HNPOCKIHUH CKOPOCTH, IIPOCKUUU NEPEMCUICHUA, IIYTH,
KOOpAMWHATHI IPU PAaBHOMECPHOM HpﬂMOHHHGﬁHOM JOIBUXXCHUHN

3aBHCHMOCTD KOOpAWHAThl TCJIa OT BPEMCHHU B CJIyda€ PAaBHOYCKOPCHHOI'O Hp?[MOJII/IHef/'IHOFO

JBHXXCHUA:

(] [

S(fi=vy s+ ay=

CDOpMy.]'ILI AJId MPOCKIHHU TIEPEMCHICHUSA, IMPOCKIUU CKOPOCTH MW HNPOCKIOUHU YCKOPCHUSA IIPpU

PaBHOYCKOPEHHOM MPAMOJIMHENHOM JBHKCHUU:

+2
s.(D=vy,t+a, S

U_\'(f) =Up, +a, -1,

a. (r)=caonst,

] 3
- =72
Uiy Uix o 8y

I'paduku 3aBUCUMOCTH OT BpEMEHH ISl IPOEKIIMH YCKOPEHUS, MPOEKIIMN CKOPOCTH, MPOEKINH

NEpeMCIICHUS, KOOPAWHATHI ITPU PaBHOYCKOPCHHOM prIMOHHHCf/'IHOM JABMOKCHUU

1.5

CBobonnoe manenue. DopMyibl, ONUCHIBAIOLIME CBOOOAHOE MAJEHHE Tella MO BEPTUKAIU
(IBMKEHUE Tejla BHU3 MJIM BBEPX OTHOCUTENILHO MOBEpXHOCTH 3eMiM). ['paduku 3aBucuMoCTH
OT BPEMEHU I MPOEKIMH YCKOPEHHUS, MPOEKIMH CKOPOCTH M KOOPIAMHATHI MPU CBOOOJHOM

NMaacHUU TCjia IO BEPTUKAIN

1.6

CKopoCTh paBHOMEPHOTO JBUKEHMSI T€Ja 110 OKPY>KHOCTH. HarpaBiieHne ckopocTH.
®dopmyrna 115 BBIYUCICHHS CKOPOCTH Yepe3 painyC OKPYKHOCTH M TIEPUO OOpaIeHHUS:
L= inR
T

LenTpocTtpemurenbHoe  yckopeHue. HampaBieHue LIEHTPOCTPEMHUTEIBHOTO  YCKOPEHMS.




®opmyna Al BBIYUCICHUS YCKOPEHUS:

dopmyia, CBSI3bIBAIONIAS IEPHO]] M YACTOTY OOpaIleHHUs:

Y =?

Macca. IInoTHOCTB BCIICCTBA. CDOpMy.]'Ia JJIs1 BBIYUCIICHUA ITIJIOTHOCTH:

_om

1.7 V
1.8 Cwita — BekTopHas ¢uzndeckas BennuuHa. CI0KeHHe CHIT
1.9 SIBnenune unepuuu. Ilepsriit 3akon HproToHa
Bropoii 3akon HertoToHa:
1.10 F=m-da
CoHanpaBIeHHOCTh BEKTOPA YCKOPEHHUS Tejla M BEKTOpa CHUJIbI, IEUCTBYIOIIEH Ha TEJO
Bzaumopencteue ten. Tperuit 3akoH HeroToHa:
1.11 F 21— _Fl—>2
Tpenne Mokosi M TpeHUE CKOJbkeHus. PopMyna sl BBIYMCIECHUS MOJIYJSA CHUJIbI TPEHUS
CKOJIBKEHUS:
1.12 F_ =u-N
- M
Hedopmarus Tena. Yrpyrue u Heynpyrue aedopManuu. 3aKoH yrnpyrod nedopmanuu (3aKoH
I'yka):
1.13 F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSTOTEHUS:
My -1,
1.14 F=G ——
R

Cuna TsoxecTd. Y cKopeHHe cBOOOIHOTO MaIeHUsI.




®dopmyra 17151 BBIYUCIICHHS CHITBI TSHKECTH BOJIM3HM TTOBEepXHOCTH 3emun: F = mg.
JBrxenue manet Bokpyr Connuna. [lepBas kocMuueckast ckopocts. HeBecoMocTs u

Heperpy3Ku

1.15

Hmnynec Tena — BeKTOpHas pu3ndeckasi BeIMYMHA.
p=mi

I/IMHYJ'IBC cucteMsbl Ten. I3MeHeHue HUMITYJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

1.18

1.19

1.20

3aKOH COXpaHEHHUs UMITYJIbCA IS 3aAMKHYTOM CHCTEMBI TEJI:
p=myU +im, Ly =const
PeakTuBHOE IBUKEHUE

Mexannueckas pabota. @opmyna st BEBIYUCICHHS paOOThI CHITHL:

A=Fscosc

Mexanuueckass MOIITHOCTb:

n=24
'

Kunernueckas u MOTCHIHAJIbHAs SHCPIrus. d)opMyna JUIA BBIYMCIICHUA KHHETHYECKOM OHECPIUHU:

Hﬂz
BT

Teopema o knHeTHUecKOU dHeprun. Popmyra i BHIYUCICHHUS OTEHIIMAIBHOW SHEPTHH TEa,

MIOJAHATOrO

Haj 3eMIEi:

E,= mgh

MexaHnueckast SJHeprusi:
E=E;+E p

3aKOH COXpaHEHUsI MEXaHNYECKOM dHeprun. PopMyiia sl 3aKOHA COXPAHEHHSI MEXaHUYECKOU
SHEPIUU B OTCYTCTBUE CUJI TpeHHUs: £ = const.

IIpeBpalieHre MEXaHMYECKOW SHEPTUH NPY HAJTUYUH CUJIBI TPEHHUS.

[TpocThie MEXaHU3MBI. «30JI0TOE TPABHIIO» MEXAHUKH.
Prruar. MomeHT cuiisl: M - Fl.

VYcioBue paBHOBECHS phluara:

M +M,+..=0

[MoxBwxHEIH 1 HenmoABKHBIHN Ooku. KITJ] mpocThIx MeXaHU3MOB,




1.21

1.22

1.23

n= Anonesaas

A‘S&TIMHH

JlaBiienue TBEpIOTO TENA.

d)opMyna JJIs1 BBIYMCIICHUS JaBJICHUA TBépI[Ol"O Teia:

_F
p_S'

JlaBnenue raza. ATMocepHOe TaBlICHHE.

FI/I,I[pOCTaTI/I‘ICCKoe JaBJICHUEC BHYTPH KUAKOCTH.

(DOpMy.]Ia AL BBIYUCJIICHUA JAaBJICHUS BHYTPH ) KUAKOCTH!

p=pgh+p_,

3axoH [lackans. I'mapaBauueckuii npecc

3akoH Apxumena. @opmysa Juisl ONpPEesICHNs BbITAJIKUBAIOIIEH CUJIbL, AEWCTBYIOIIEH Ha TEJO,

HOl"py}KéHHOC B XKUAKOCTb HJIM I'a3:

Ycnopue miapanus Tena. [lnaBanue CYAO0B U BO3AYXOIIAaBAHUC

1.24

1.25

1.26

1.27

Mexanuueckue KkosieOaHus. AMIUIMTYyHa, MepuoA MW yactora KojeOanuil. dopmyna,

CBSI3BIBAIOIIIAS YACTOTY U MEPUOJI KOJIeOaHUH:

MareMaTHuecKuii W MpPYXUHHBIA MasTHUKH. llpeBpaiieHue sHepruv npu KojeOaTeaTbHOM

JBUXXCHUHN
3aryxaromue Konebanus. BelnyxxaeHHble konebanus. Pezonanc

MexaHndecKre BOJIHEL. HpOJIO.]'H)HBIe U TIOICPCYHBIC BOJIHBIL. HHI/IHa BOJIHBI W CKOPOCTH

pacinpoCTpaHCHUs BOJIHBI:

L=uv-T

1.28

1.29

3Byk. I'poMkocTh M BbicOTa 3Byka. OTpakeHHME 3BYKOBOM BOJHBI Ha TpaHULE JBYX CpeEl.
Wndpa3Byk 1 yiabTpa3Byk

IIpakmuueckue pabomoi

H3mepenue cpenHed IUIOTHOCTH BELIECTBA; AapXUMEAOBOW CHIIbI; KECTKOCTH IIPYXKUHBI,
KO3(ppULMEHTa TpEeHUs CKOJIbXKEHUs; paOOThl CHJIBl TPEHHUs, CHJIBI YIPYrOCTH; CpeaHEH
CKOpPOCTH JBIKEHHsI OpycKa IO HaKJIOHHOW IUIOCKOCTH; YCKOpeHHs OpycKa Ipu ABMXKEHHH I10
HaKJIOHHOM IJIOCKOCTH; YaCTOThI U Meprojia KojeOaHUi MaTeMaTHUECKOro MasiTHUKA; YacTOThI U
nepuoJia KojiebaHuil MpyKMHHOTO MasgTHUKA; MOMEHTA CHJIbI, IEHCTBYIOIIETO Ha phlyar; padoThl

CWJIBI YIPYrocTH MpH MOIBbEME TIpy3a C IMOMOIIbI0 HEMOJIBHKHOTO OJ0Ka; pabOThl CHIIBI




YIPYrOCTH MPH NOABEME Ipy3a ¢ OMOLIBbIO MOABHKHOTO OJIOKA.

HccnenoBanue 3aBUCHUMOCTH apXUMEIOBOM CHIIBI OT 00BbEMa MOTPYKEHHOM 4yacTW Tena M OT
IUIOTHOCTH KMJIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CHUJIBI OT MAacChl TENA; CHJIbI TPEHHUS
CKOJIB)KEHUSI OT CHJIbBI HOPMAJIbHOIO JaBJIEHHUS U OT POJa IOBEPXHOCTH; CHIIBI YIPYTOCTH,
BO3HMKAIOIIEH B NpPY)XHUHE, OT CTENEHU AeQOopMaluu NpPYKUHBI; YCKOpeHHs Opycka OT yria
HAKJIOHA HaNpaBISIONIEH; mepro/a (4acToThl) KOoJeOaHW HUTSHOTO MAasSTHUKA OT JIUTMHBI HUTH;
nepuojia KosieOaHWH MPY)KMHHOTO MasTHUKAa OT MacChl Ipy3a U KECTKOCTU IPYXKHHBI,
UCCIICIOBAaHNE HE3aBUCHMOCTH TIepuoja KoJeOaHWH HHUTSHOTO MAasTHHKA OT MacChl Tpys3a.

[TpoBepka ycnoBHsl paBHOBECHS pbluara

Duszuveckue A61EeHUS 8 npupode.‘ IPpUMEPLI ABHXKCHUA C Ppa3]IMYHBIMHU CKOPOCTSAMU B JKMBOUN M

HEKHUBOU mnpuponae, I[CflCTBHG CWJIbl TPCHUSA B MNPHUPOAC W TCXHHUKE, NMPHUIIMBBI W OTJIHMBBI,

1.30 JIBWKeHHE T1aHeT COJTHEYHOW CUCTEMBbl, PEAKTUBHOE JABUKEHUE KUBBIX OPraHU3MOB, pblUuaru B
TEJ€ YEeJIOBEKa, BIUSHUE aTMOC(EpPHOro MAaBIIEHHS Ha >KMBOW OpraHu3M, IUIaBaHUE pbIO,
BOCIIPUSITUE 3BYKOB )KUBOTHBIMH, 3€MJIETPACEHHE, CECMUYECKUE BOJIHBI, I[yHAMH, 3XO
Texnuueckue ycmpoticmea: CHUAOMETP, AATYUKU TIOJOXKEHUS, PACCTOSIHUS U YCKOPEHUS,
JUHAMOMETp, MOJIIUITHUKH, PAKEThl, pbluar, MOJBUKHBIA U HETOABUKHbIN OJIOKH, HAKJIOHHAS

1.31 IUIOCKOCTh, MPOCThIE MEXAaHU3MbI B OBITY, COOOIIAIOIINECS COCY/bl, YCTPOMCTBO BOAOIPOBO/IA,
THJIPABIMYECKUN TPEcc, MaHOMETp, OapoMeTp, BBICOTOMEp, MNOPIIHEBOW HACOC, apeoMeTp,
9XO0JIOT, UCTOJIb30BAHUE YIIBTPa3BYKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OcCHOBHBIE TOJIO)KEHUS MOJIEKYJISIPHO-KUHETHUYECKON TEOpUU CTpOEeHMs BemiecTBa. Mojenu

2.1 TBEPJOTO, KHUJIKOrO M ra3000pa3HOro cocTosiHWM BemiecTBa. Kpucramnudeckue u amopgHbIe
Tena

27 JlBukenne dactun BemiecTBa. CBS3b CKOPOCTH JBMKEHMS YacTHUILl C TeMIEepaTypoil.

' BbpoyHoBckoe nsmxenue, iuddysus

2.3 CmaunBaHue U KallWUISIPHBIE SIBJICHUS

24 TennoBoe pacIIMpeHHE U CxKaTHE

2.5 TermoBoe paBHOBECHE

2.6 Buyrpennss sueprus. Pabora u Temsonepenaya kak cnocoobl N3MEHEHUs! BHYTpEeHHEH sHeprun

2.7 Buae! Tenonepenaun: TENIONPOBOAHOCTh, KOHBEKIIHS, U3JTyUEHUE
HarpeBanue u oxnaxjaenue ten. KonnyecTBo TEIUIOThL. Y AenbHas TEMIOEMKOCTD:

2.8 Q:mn[fz—fl]
3aKOH COXpaHEeHMsI SHEPTUU B TEIUIOBBIX Mpolleccax. Y paBHEHUE TEIIOBOro OanaHca:

2.9 O +0, +..=0

2.10 Ucnapenne u konaeHcauusi. V3MeHeHHME BHYTPEHHEW SHEpPruyM B MPOLIECCE HCHApeHus |




KoHJeHcanuu. Kunenue sxunkoctu. Y aenpHas TerioTa napoodpazoanust: L = O/m

2.11 BnaxnocTs BO3ayxa
[InaBnenne wu kKpuctawmzanus. V3meHeHWe BHYTpPEHHEH OSHEPrMM NpH IUIABICHUH U
KpUCTAJUIM3alUU. Y JeNIbHAs TEIUIOTA IUIABJICHUS:
2.12 5 0
“m
513 BHyTpeHHsis sHEprus cropanus TOIUIUBA. Y IeibHasl TeIJI0Ta CrOpaHus ToIuBa: g = O/m
2.14 [Tpuntumne! padoTs! TeroBsix Asuratenei. KIIJ[ TermmoBoro asurarens
Ipaxmuuyeckue pabomul
Wsmepenune ynenpbHON TEMIOEMKOCTH METAJUIMYECKOTO IIMIMHAPA; KOJWYECTBA TEIUIOTHI,
MOJIyYEHHOTO0 BOJOM KOMHATHOW TemIepaTypbl (PUKCHPOBAHHON Macchl, B KOTOPYIO OIYILEH
2.15 HarpeThii HUIUHIP; KOJIMYECTBA TEIUIOTHI, OTAAHHOTO HATPEThIM IUIUHAPOM, ITOCIE OMMYCKAHUS
€ro B BOJly KOMHATHOW TEMIEPATYpPbl; OTHOCUTEIbHOMN BIIa)KHOCTH BO3/yXa; YAEJIbHON TEIIOTHI
raBieHus Jipaa. MccnemoBanue M3MEHEHUsI TEMIIEpaTyphl BOAbI MPH Pa3IUYHBIX YCIOBHSIX;
SBIIEHUS TETIOOOMEHA MPU CMENIMBAHUU XOJIOJHON U TOpsiueii BOJBI; MpoIlecca UCTapEHUS
Qusuueckue s6N1eHUss 6 npupooe: TIOBEPXHOCTHOE HATSDKEHHWE W KalmWUISpHBIC SBICHHUS B
2.16 MIPUPOJIE, KPUCTAIUIBI B TIpUpoe, u3nydeHue ComHia, 3aMep3aHue BOJOEMOB, MOPCKUE OpU3HI,
o0Opa3oBaHHE pOCHI, TYMaHa, UHEs, CHera
Texnuueckue ycmpoticmea.: KalWUISPbl, MPUMEPHl UCIOJb30BAHUS KPUCTAIIIIOB, KUIKOCTHBIN
2.17 TEPMOMETp, JAaTUYUMK TEMIEparypbl, TEPMOC, CHCTEMa OTOIUIEHUS JOMOB, THUTPOMETPHI,
TICUXPOMETP, MapoBas TypOUHa, TBUTATETh BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMAT'HUTHBIE ABJIEHU A
3.1 OnexkTpusanus Tei. [[Ba Buja aneKTpUudecKux 3apsiioB
3.2 B3anmopenicTBre 3apskeHHBIX Tell. 3akoH Kyitona
33 3aKOH COXpaHEHUs AIEKTPUIECKOT0 3apsaa
34 OnekTpuueckoe moje. Hampsok€HHOCTh dniekTpuueckoro moiisa. [IpuHIMNm Cyneprno3uiuu
' ANEKTPUUECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE)
35 Hocurenu snmekrpryeckux 3apsioB. [IeficTBHE 3JEKTPUIECKOTO OIS Ha SJIEKTPUUYECKHE 3apsibl.
' IIpoBOAHMKY U JUAIIEKTPUKU
[TocTosiHHBIM 2neKTpUUecKuil TOK. JleiicTBus anekTpuueckoro Toka. Cuna toka. Hanpsxkenue.
16 I=q/t, U=A4/4q
3.7 DIIEKTPUUYECKOE COMPOTUBIICHUE. Y ACIBHOE AIEKTPUUECKOE CONTPOTUBIICHUE:




R =pl/S

3akon Oma ans ydyacTtka snekrpudeckoit nenu: [ = U/R

38
[TocnenoBarenbHOE COeTMHEHUE MPOBOJHUKOB:
1, =1, U=U,+U,. R=R +R,
3.9 [TapannensHOE COeAMHEHHE TPOBOIHUKOB PAaBHOTO COMTPOTUBIICHHUS:
U=U;I=I+1I,; R:%.
CMelniaHHble COSIMHEHUS TPOBOTHUKOB
3.10 Pabota u MomHOCTh A5ekTpuueckoro Toka. 4 = Ult, P = Ul
3akon Jxxoynsa — Jlenmna:
3.11 Q= 12 R-t
3.12 OnbIT OpcTena. MarHuTHOE MoJe IPSIMOro NPOBOAHUKA ¢ TOKOM. JIMHMM MarHUTHOM MHIYKIIUU
3.13 MaruuTtHoe 10J1e MOCTOSHHOrO MarauTa. BzanmMoaeicTBre NOCTOSHHBIX MarHUTOB
3.14 JleficTBHEe MarHUTHOTO ITOJIsSI HA IPOBOJAHUK C TOKOM
3.15 Onpitel Gapanes. SABnenue snekTpoMarHuTHON MHAYKIUU. [IpaBuio Jlenna
Ilpakmuueckue pabomol
N3mepeHne 3IeKTpUYecKOro COMPOTHBIICHHUS PE3UCTOPA; MOUIHOCTH SJIEKTPUUYECKOrO TOKa;
paboTHI AIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, BO3HHMKAIOIIETO B TPOBOJHUKE (PE3UCTOPHI,
3.16 JAMIIOYKa), OT HaIpPsKEHUS Ha KOHIAX MPOBOJHHKA; 3aBUCUMOCTH COTPOTUBIICHUS OT JJTWHBI
MIPOBOJIHUKA, IJIOIA/IA €T0 MOMEPEYHOr0 CEYEHUS U YIETbHOTO COIPOTUBIICHUS.
[IpoBepka mpaBuia ISl DJIEKTPUUECKOTO HAIPSHKEHUS TPH TOCIIEIOBATEILHOM COCTMHEHUHN
MPOBOJIHUKOB; TpaBWja I CHJIBI AJEKTPUYECKOTO TOKa MpHU MapaieIbHOM COEIUHEHUU
MIPOBOJTHUKOB (PE3UCTOPHI U JTAMITOYKA)
Qusuueckue s61enuUss 8 Npupooe. HIEKTPUIECKUE SIBICHUS B aTMOC(hEpe, IICKTPUISCTBO KUBBIX
3.17 OpPraHU3MOB, MAarHUTHOE TIOJIe 3eMJIH, JIpei]) MOITFOCOB, PO MATHUTHOTO TOJS JAJIS )KU3HU Ha
3emJie, NOJISIPHOE CUSIHUE
Texnuyeckue ycmpoucmea. 3IEKTPOCKON, aMIIEPMETP, BOJIBTMETP, pPEOCTAT, CUETUHK
318 AIIEKTPUYECKOM YHEPTUH, MIEKTPOOCBETUTENBHBIE MPUOOPHI, HArPEBATEIBHBIC AIEKTPOIPHOOPHI
' (mpuMepHI), IEKTPUUECKHUE TTPEAOXPAHUTEIN, IIEKTPOMATHHUT, JICKTPOABUTATENIb TOCTOSTHHOTO
TOKA, TEHEPATOP MOCTOSHHOTO TOKA
3.19 DJIeKTpOMarHuTHbIE BOJIHBI. [1IKkana 3eKTpOMarHUTHBIX BOJIH




3.20

JlydeBas monenb ceta. [IpsamonnHeliHOE paclipoCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus cBera. [nockoe 3epkano

3.22 [Ipenomnenue cBeTa. 3aKOH MPEIOMIICHHS CBETA

3.23 Hucnepcus cBera

3.24 JIunza. Xop ydeit B na3e. DOKycHOE paccTOssHKE JTUH3BL. Ontuueckas cuiia duH3bl: D = 1/F

3.25 I'na3 kak onrtuyeckas cucrema. OnTuyeckue npudops
Ilpakxmuueckue pabomul
###Par###I3MepeHre ONTHYECKOW CHIIBI coOuparomeld JUH3bI; (OKYCHOTO PACCTOSHHS
coOuparonield JUH3BI (IO CBOWCTBY paBEHCTBA Pa3sMEpOB IpeaMeTa M HM300pa)xKeHus, Koria

3.26 IpeIMeT pachoioKeH B JBOMHOM (OKyce), OKa3aTels IpeJIoMIICHUS CTEeKIIa.
##Par#Ht#lccnenoBanue CBOWCTBA M300pakKeHUs, TOJYYEHHOTO C TIOMOIIBI0 COOMparomiei
JUH3bI, W3MEHEHHUs (POKYCHOrO pacCTOSHMSI JABYX CIOXEHHBIX JIMH3; 3aBHUCHUMOCTH YTIJia
IIPEJIOMJICHUS] CBETOBOI'O JIy4a OT yIJla Ma/IeHUsl Ha TPaHMIIE «BO3AYX — CTEKIIO»

397 Qusuueckue saenenus 6 npupode. 3armenus ConHua u JIyHsl, BeTa Tell, ONTUYECKUE SIBICHUS B

' atMocdepe (uBeT Heba, pedpakiius, paayra, MUPax)
3.28 Texnuyeckue ycmpoticmea: 0OYKU, IEPUCKOIL, poToanmapaT, ONTHIECKHE CBETOBO/IbI
4 KBAHTOBUGIE SABJIEHUA

4.1 PanunoaktuBHOCTH. Anb(da-, 6eTa-, raMMma-u3inydeHus. Peakiuu anbda-u O6era-pacnama

4.2 OmneiTel Pezepdopaa no paccesauto anbda-yactuu. [Inanerapuas moaens atroma

4.3 CocraB aromHoro spa. M3oronst

4.4 [Tepuona monypacnaga aTOMHBIX SiFEp

4.5 SAnepHbie peakuu. 3aKOHbI COXpPaHEHUS 3apsJ0BOIO U MacCOBOTO YHMCEN
Qusuueckue s61€HUS 8 Npupooe: €CTECTBEHHbIM PaJMOaKTUBHBIM (OH, KOCMUYECKHE JIydH,

4.6 paZIMoOaKTUBHOE M3NyYeHUE MPHUPOJHBIX MHUHEPAIOB, NEHCTBUE PAJMOAKTUBHBIX M3IYYCHUU Ha
OpraHH3M YeJoBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, WHIUBUAYAIbHBIA JO3UMETpP, Kamepa BuibcoHa,

AACpHad SOHEPreTukKa
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